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General Howard C. 


Shipping 


211 Far Yastern 


air Objective 


tut Intelligence, 
These targets are u} j ju c The corresponding Objective 
Folders provide photograp! plans, and detciled information as to struc- 
tural characteristics require the determination of bombing requirements. 
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Jepen's wor effor oF senborne movenent of + 
r r s avail-ble to her sufficient 
supplies i ane} Ally ric and of most raw mnterinls. &£ 
mojor oresorvion 1cse commodities must be shipped, either from 
oversens ports to the Japenese Islends, or between the various htrbors 
of the Japanese Islends themselves. 


In order to tr-n port the roquisite amounts of brsic row motericls 
and food from their sources to centers of con a ais in 1943 Japen must 
ship » totel errgo of “pproximstcly 69,000,000 tons This figure re- 
presents the snount which she must obt: in from oversens tnd which she 
must move from on lr to «nother ¥- in the Japrneso Islands in order 
to ensure the rinl production requisite for th prescnt lovel of 
war offort. Shlcecan € of meny miseellencous semi-nrnufectured rnd fin- 
ished goods, militury ; PP ics, an aps ure exeluded. Of the total 
cargo of 69,000,000 % is roproson Sy corl, iron orc ond pig 
iron, and 85% by con iron orc, pig iron, : petroloun. 


The gener. 1 gcographies1 distri ution of shimonts i s follows; 


&) 35,265,000 tons, or 51% of the tetnl, originate in ports in 
Japen Pro per und fo to Japanose 


b) : OO tons, or 30%, originste in thos n, anchukuo, 


shipnents to Jnpan 
pin, thoson, Manchukuo, 


1 
ft 
(g 


9%, origintto in latitudes 
south of Tuiw:. ¢ this t go is relatively small it 
includes tire .pin oS i of non-forrous ores tn 
metals, ond sateen “Of £11 the petroleum shipped fran 
Indics ports only ono-third vill go to Jupcn Proper; tvo-thirds 
will go to other destin: tions in the ™r Exst, princip: lly to 
comb:.t zonce,. 


Table I on the following prge shows the source of ech basic 
commodity, giving the cetimntcd -nounts con ing from evory country und 
from exch major herbor during 1943 while Japan hes stockpiles of niny 
matericls sufficiont to lnst fron i to 3 yenrs or nore, it is belicved 
that she will undenvor to neintein «nd increrse these end thot their 
Presence will not cruso n reduction in tho novoment of cormoditics until 
the military situction or : shipping stringency chuses r. curt: ilnent. 
In any cnee, no inventorios of iron ora end conl, which constitute tho 
bulk of shipments, heve been cccunuletod nd thoir consumption is on a 
hand- =to-riouth basis. Any interruption of their flow is en imnodinte blow 


The noveniont of 69,000,000 tons of eorgo will result in = eortein 
nunber of ships being in a: ch hrbor from which connoditice flow ond in 
ecch harbor -t which thoy errive, =t ony one tine. On tho besis of the 
commodity shipment st-tistics, -nd supplunentrry dete not included in this 
report, the trblo presented below hes boen constructed. This tnble chovs 
the number of ships per wovk in or.ch harbor, the svorrgo size of thesc 
ships, snd their tot:.1 tonnoge. In ordor to svoid figures showing o 
frr.ction of a ship, - week hes boon chosen as the unit of tiric rather than 
n dry. (Sec Table II.) 
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Chinwangtae Harbor (Target 2/,) ) 
pier which enclose an are: ] : + by et wide witt 
ion 1050 vi ith a 


wide entrance faci ‘ The g 0 ft] 
Z SH th wa 3 c <400 ft long 


the outer side by 


nart < - nse wed ie dradce 14 "< )¢ 
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5 vessels 
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(PORT FOR TIENTSIN) 
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The Taych Iron Mines, «bout 
source of en asti.ctcd 1,000, i 
ore teste ebout 60) iron content ; le 6 Sood ae eny now evailuble 
to the Jozencuo. This ore h 8 Deon ooving in Puvsing cvantitice 
to depen eincs 1900, 


There are two ch ping points 


je « wherf here for los Ging ocsan-~ \ + 13-mile stendird 
éeuge RR connected this wherf wit} h { l-shon tines previous 
to Japaneses occuzntion. 


Shen-chicveyuen, 1/2 wile Gowneriver fro. Hwen-ehi ang. There 
— 


Shi-hui-y-o, iuilee down-rivcer fro Wo shi-kung Pontoon 
whorvie heve becn usce hore for lor: in, veerel 1 Wewile etanderd 
(Auge RR ren from thu lozding pontoons to Tich-sh o Tc -tao-wan 
Mince before Jevane su occupation. 

S high weter evexeon on 
thie yeer, eixty Ja > a en average 
of 4000 tone of ore va trip - «© shin ever 1 lays during the hiph- 
weter seceon of roughly 4 months. 


During lowe-wetcr scx son, Vessels drewing: wore than 12 ft have 
not in the pest ascunded the river ebove Wuhu and ore hee been Light- 
vrcd down by tuscs for trene-si intent thre. It ig indleseted thet the 
J@penese are lightcring in considcreble Quentity to Wuhu curing low 
water, 


Ii the Jonencss «tte mt to .wve fro Shiehui-yno onc Shen-chie-jyuun 
“accwuwlated orc during the high-watcur sexson of 1943, ecveral veescls a 
Jay vmy be found et both of the sc ports, 


The high weter soason for ther 
to Suptecber. During thie Beaeon, th. deccont of 
ous due to ewift current and difficult chomncels, ny shir 
within on of theoee channole, if not hi Curing cir sttack, would he 
fore.e onto rocke end sever ly diseged if not co pietcly wrecked. 


supplive and troop move. 
river above Nenking. 
his ty» of traffic is the "Yengtze river 
ship", & specicl tyoc of high-powercd, sirllow-drart vessel designed 
for low water scaison, end for Soe Of rapids on the up er river. 
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CAUTION 
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and MOPCES to Mariners published by the Hy 
rogrephe Deceriment of the Chinese Mery 
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April 1943 


KARENKO 23° 58° Wy 
12)° 37° 1 
(TAIWAN) 


Kerenko is & omell, ertificisl “breakveter” port. Kerenko 
Bey is very exposed, tho open roadstead offering no vrotcection 
Sgeinet ceeterly winds. 2000-3000 foot mountains rise ebout 6 
miles west of the port. 


The herbor, formed by a sve woll end breakwetcr which 
perellel the shore, extends in « guneral N/S direction for a 
distunce of approximately 1500 yerde. 


All berthing end loading facilities (Tergct 64) ere located 
along the western sido. Six whervce ary availabls, 3 of which «re 
bolieved capeble of berthing 6000-ton shins, and tho other 3 ure 
known to berth 3000-ton ships. A few shipe can moor at buoys in 
the southcrn pert of tho harbor. There ere about 10 warchousce 
along the weetcrn side end e single treck roilrocd spur connectc 
this part of the harbor with the Kercnko RR Stetion ebout 3 miles 
to tho SW. 


Tho princine] commodities handlod at Kerenko are (1) bauxite 
(2) nickel ore and (3) phosphate rock, 
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MANIL: 


(PEILIPPINES ) 


The vort of Mmnile lice on the Scat shore of Monila B: y 
t by E of Corregidor at the mouth of the b Y, 30 miles distant. 


A breakwetor oncloscs four pliers of the following dimensions: 


1300 x ho it 
730 x 160 ft 
689 x 120 rt 
1 550 x So ft 


These picre ere of concreto conetruction and are covercd by 
single structurcs from end to conf. On oicr 7 the structure is 
concrete, on tho other visrs stool. All loading cquinncnt is 
reportec to have boon cesiroyed before Japenese scizure. All 
picre were piped for fuel oil end water, 


Picr 1, ucecc by U. ©. “ray, is revorted to have been badly 
daieged. The Aray Cucrterieetor D x0t, to the north of Piocr l 
ena ceet of Inner Besin, ie renorted to have beon burned. 


On the north bank of the Prsig Rivor betweon the mouth of 
the river end the first bridge ils tho chicf covmercial warchouse 
erca of the port. The qurye along thie arce (cbout 3/% of « mile 
long), previous to occustion, were uscd by inter-iclend chipping. 


To the north of the rivor mouth is the new Ferole Pior arce, 
which was not completed before thc war. It is renorted the 
Jepancse have coved thc flocting drydock Dewey, cluimcd to have 
boon reised by thom to this arcu, 


The Barnchaw Dockyerc on the Inncr Beein wee coupletely 
destroyed oné it is resorted that no effort hee been madc to re- 
build it. Towcver, eny cbove water Yenuirs can be wede cithor at 
the Atlentic Gulf and P::ciiic Mechine Shope on the north benk of 
the Pasig opposite the Inncr Basin or ot Cx vitc, reported rebuilt 

efter destruction. 


There is unlisited enchorege in the vort ares with udeouate 
depth for any tyye of shinvin:, 


AD- men 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


ke chee rv 72 A nee 
z 


niNe 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLA: 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


erage Me get 


PORT MASINLOG 
| INDINGS IN ake 


AT MEAN LOWER LOW WATER 


3 , f ? f 
. #f RRS 


ood 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


; 9) 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


San Miguel 


- San! 
a 
2 
H 
ql piped 8 
« ns ae i ° 8 
. ¥ pas Fae’ 
fl 7 a 
* pe beise, 
i: 2 : ; 
3 SS OF | 
URS - St 
Se Say [; 9 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


~ ES". iia tht 


ae iy, 


“ 


| 
} 
| 
| 
} 
| 


Pambuhan Sur [* 


Pambuhan Harbor 


[74 i 
{ 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLA: 


UTHEAST COAST OF SAMAR > 


MBUHAN HARBOR 


SOUNDINGS IN FATHOM® 


AT MEAN LOWER LOW WATER a ’i 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


io) 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


oe ee ae 


Ofc QO 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


we /OSE PANGAN/GAN IMAC ALL 


SOUNDINGS IN FATHOMS 


AT MEAN LOWER LOW WATER 


< } 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIET 


me Jom Pinganiten =r 
Paracale 


Paracale R.~_ 


OF<e2 7 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


April 1943 


This is © copper concentretce shipping port. There is one 
pier thet eccommodrtec two veesels, one on each side. In 
ddition, there in « sill Leshaved wherf. Therc is no mechenical 
loading equipuwent, or structures on the piers. 


The copoer concontretes ure trucked down fron Menkeyen, ebout 
60 miles in the intorior. 


Sen Fornando is in the northern terminus of the RR to Manile. 


Ores 
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CHINNAMPO 


(KOREA ) 


The open besin measures 840 ft on east side end 1000 ft on 
west side. Ships lie broadside end are served by treveling 
cranes end RR spurs. Four lerge vesecls my be accommodated 


élongside and many mey be served by lighters et the seme time. 


There is adeourte anchorage ond as many as 30 warshlos heve been 
observed in the harbor et one tine. 


The quays of the besin are of the "usde lena" type. Freight 
sheds are constructed of wood and corrugated iron. 


They run 
perellel to queyside,. 
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RASKIN 419 k7* Wy 
129° 50' z 
(CHOSI:N) 


ixtensive herbor iuproverents heve been curried on in this 
port and eix piers of the "mode lena" 


type have been revorted, 
These plers are served by RR spure ond ere adredecd to x Gepth 
of 30 rt. 


The nort is rated ce a naval beec with repair frcilitiese 
for vessels. Thore ie edequrte anchor: fe for many vessels, 


This port is considerod of Gent military fiportence with 
respect to movexent of troone ond sSupvlies, 
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SEISHIN 41° &7' 
129° 50' E 
(CHOSE) 


The port oi Seishin is protected by e wole. Worth of thie 
mole is queyege measuring 3000 ft for berthing brosdside. Wre- 
houses anc RR spurs serve the cunys,. 


Seishin is not only icportent for industriel shipving, but 
aleo as « naval bee with repair fecilitiee. It is a point of 
trenshipment for troops end cilitary supplies. 
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and thence trans-chippod to Buri porte, 
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Aewght of the adjacent island or rock 


lertined figures on the dry banks express the 


heights in feet above low water 
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April 1943 


This is a reJjor neval base on the north side of Singenore 
Ielene fecing the Streit of Johore. The db: © poseceses-2 1000 
ft greving dock, 2 50,000 ton flosting drydock, and workshops 
capable of hendling any ship renuirs. Awplc déep water anchor- 
“ge and quayege is eyrilable. The petroleum tank farm hee a 
capecity of 3,275,000 bble. There is an eramnition depot of 
concrete conetruction, and ample svace for the storago of other 
militory supplivs. 
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BALIKPAPAN 


(DUTCH BORNEO) 


There is 6 spacioup harbor, (4 saurrc miles) having n 
decp anchoragp, sefe in «ll scoesons. Feciliticuy includc 
eight piors with light railway sidings, a number of were- 
houses, end « amall shipyaré. Tho oil refinery et 
Balikpancn is agein in operation, end Japanese tenkers arc 
imown to be using the herbor. 
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April 1943 


Koluka Hurbor consiste of on open rovdstead where 
vessels arc loadcd by lighter. Kolake end Padenareng 
Island « few niles offshore, canorice Japen's chicf source 
of nickel ors, : 
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SECRET 
April 1943 
PALEMBANG 2° 59' N 
104° 47" 
(SUMATRA ) 


Palembang is 2 mejor Oil-exporting harbor situzted on the 
Moesi River about 53 milee from the sea. The bar st the river's 
mouth allows vessele of not more than 21 ft. draft to pees at 
high tide and tankers lording oil at Paleubeng cannot be filled 
to cepucity. The particlly loaded tankers @pvroach end cross 
the bar at the height of the flood tide and proceed to tenk farms 
near Singepore (Bukum Island, Sambo Island, etc.) to complete 
loading. 


At Polembang there are large wherves for tenkers at the 
refineries where the veseels take on «8 much oil as they cen cerry 
end still cross the Moesi's bar. The river peruses < winding 
course to the sea «nd is in several pleces no more than 200 yards 
wide. The sinking of a ship ct such spots would prevent the export 
of oil fron Palembang, 


SECRET 


O<4 3 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


le — se 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


4 THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


FAL ESIBGANG 


(SUMATRA) 
Pladjee and Saenge: Gerong Kefinenés 


Ae/eta bog 
Oc 46 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


SINGAPORE WAS 
a 3), 


Sat, 


op 


2320 » 2 
2HATAN BAY 


ek age 
eee i 


4 R32, 


. v= 
jSENINRA 
war 


ee 
VIAN JUNG KUBY 
\ TRLOK MALIK 


* 
By" 


f ~ Batu Legong 


Bate, . 

Knee! (Pas 
SAG 

ISLAN Dy 


\\ 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


>» OB *E* » 


23 


32 (Chart 


*Lamun Pe) 4 132, 


sd 3 Pt an Y , fan berfay 


‘~ 


ot ae [*Bentes Kapar te ls 
ma g\ 5d FM earay trv 


N 
i> Pram # 


VohanPt 


3 re 
2 2° 
fOr sei 
- peat 4 
* 


call}: s & Romin Pt 
ut J 6 
* = si 


a. my 
“of 


s 


6. 
ete Saas 
Fencharast 6 


<3 


» 


at 3 
S fleabella SAL 


Aid 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


VUUNG PINANG HARBOR 


owing Location With Refer - 
ce To Singapore. 


HO 1205 


La, 


Raja River 


Raja g 


a 


Ashes - 
+ Raja Poin * 


i .4n8 
i . - 
0 Go 


‘ 
My 


2 4 i 
“ireneriBank ™ 
si 
oot a a r 
Terkoles 
‘ 4) 


ee 
G L. 
rom rt Qa 
ch Se 


Nos 


prneans River 


f rere @ mart 


“Ay 


u 


i, 


ti 7 Bukwh 

i ey “tu Bukuh & 

ga 

» ee 
4 ‘A 

Rentujens> — 4 ar | Pe = aaah 

pars; ite 

wr 


_ 4 


‘ 4 
a 2% et sd st - 
3 Ponyongat LE 
a3i?3 7 


Foe 
eee) ’ AY VASe 
On eee, z > Veichon . 


Tansuwé | rrwawe ft. 


‘) 
uh 
) 


S7aair 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


April 1943 


TANDJONG PRIOK (BéeTAVIA) 


(JAVA) 


Tandjong Prick is on ertifici:.1 herbor formed by two 
converging broekweters, The herbor has an entrance which 
is only 137 yards wide and would be difficult to clear ef 
ships with dispatch. 1 : 14,300 feet of queyage 
facilities for ecean-gceing vessela of not more than 31 ft. 
draft. The wharves s ipped with power cranes, ware- 
houses and railroad tings. The harbor is connected by 
rai? with all parts of Jave,. 
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All targets in folders to : : Itl1 ND REHOUSES 
3/1/43, grouped by Areas 


TARGET APPROXIMATE 
NO, TARGET ne COORDINATES 
ESS ee eee sx oeeae ear 
JAPAN PROPER (90) 
KARAFUTO (90,1) 
Port of Esutoru One of 2 largest coal ports in Karafuto 
Port of Waoka Ore of Karafuto's two chief ports 


Port of Otomari Cne of Karafuto's two chief ports 
Port of Honto Only ice-free port in Keratuto 


49° O8'n 142° 2'g 
47° 5O3'N 142°03'E 
46°38'N 42°62 
46%'N 14151 'z 


HOKKAIDO NORTH (90,2) 
Train Ferry Dock, Wakkanai Terminal for train ferry Hokka ido-Karafuto 


‘ 

t 

| 45°241N 
MURORAN (90,3) z 


Muroran Harbor Facilities Inportant coaling piers 


4291915 
Port of Otaru Facilities Inportent coaling piers 


43°12 'N 
HAKODATE (90,4) 


Western Wharf & Warehouses 
Eastern Wharves & Warchouses 


AOQMORT (90,5) 
Train Ferry Terminus (Aomori) Important; terminus RR car ferry 
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LTAPAN-HARBOR FACILITIES auyD RAREHQOUSES 


APPROXIMATE 
COORDINATES 


AQUORT (90.5) (Continued) 

Warehouse Area (Aomori) 40°50'N 140°44'2 
AKITA (90,6) 

Tsuchizaki Wharf Port for Akita, small 39°45'N 140°Ou'E 
KAMAISHI (90,8) 

Kamaishi fiarbor Important for area 39°16'N 141° 4'Eg 
NIIGATA (90.9) 

Wharves 1 & 2 Large warehouses; RR feeder lines 37°57'N 139°05'E 


Wharves 4 & 5 Large warehouses; feeder lines 37°56'N 139°O4'E 
Wharf #3 Central warehouse : 37°57°N 139°0S'E 


TOYASA (90,11) 
Higashi Iwase Docks & Harbor Rptd facilities for 10,000-ton vessels 36°46'N 137° 14'E 


Fushixi Docks & Harbor No details 36°47'N § 137°O4'E 
Naneo Docks & Harbor Large, transhipment port, seaplane anchorage 37°02'N 137°00'S 


TOKYO (90,17) 


fitsubishi Coal Depot Only large coel depot in Kawaseki-Yokohama 35°30'N 139°43'E 
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TOKYO (90.17) (Continued) 


Takeshiba Pier 

Hinode Cho Pier 

Shibaura Wharf 

Yokohans Harbor Passenger Wharves 
Yokohama Main Pier 

Fukezawe Pier ) 

Tsuxishima Pier ) 

Tsukishina East Wharf ) 

Mitsubishi Piecegoods Wharf, Warehouses 
Kyoritsu Warehouse 

Yokohama Central Wholessle Market 
“itsubishi Warehouse 

Yokohana Warehouse, North 

Yokohama Warehouse, South 

National Silk Conditioning House 
Yokohama Harbor Timber Basin 
Yokohama Harbor Co-op Purchasing Whses 
East Asia Development Co Whses 
Hiraidzumi Drug Depot 

Tsukiji Market & Wholesale Warehouse 
Kande Market (Tokyo) 

Koto Market (Toxyo) 

Naniwa Warehouse 

South Manchurian Wharf & Whses 
Toshin & Shinko Warehouses 
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New construction 

New, can handle six 2,000-ton ships 
Accomsodates seven 6,000-ton ships 
Can handle 50,000-ton ships 

Largest pier in Yokohama 


3 piers can handle 15 ships-2,000 to 6,000 tons 


Handle war supply shipments 
Stores frozen foods 

Stores fresh food & fish 
Handles war supplies 

Tuportant storage 

Import: nt storage 

Large, present use unknown 
Large 

important warehouses 

Present use uninowm 

Present use unknown 

Important food distributing center 
Supplemants Tsukiji Market 
Supplements Tsukiji Wearket 
Present use unknown 

large, has two travelling cranes 
War shipping 


Pd 
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APPROX IMATE 
COORD INATES 


35°39 'N 
35°39 'N 
35°38'N 
35°27'N 
35°27'N 
35°39'N 
35°39'N 
35°39 'N 
35°30'N 
35°27 
35°281N 
35°27"; 
35°29 'N 
35°28 
35°27'N 
35°261N 
35°29'N 
35°29 1y 
35°29'N 
35°20'N 
35042'N 
35°41'N 
35°28 'N 
35°30'N 
35°27'N 


139°46'E 
139°L6'E 
139°L6'E 
139°39'E 
139°39'E 


139°47'E 
139°47'E 
139°43'E 
139°38'E 
139°381E 
139°39'E 
139°40's 
139°39'E 
139°39'E 
139°40'E 
130°39'E 
139°39'E 
139°40'E 
139°46'E 
139°47's 
139°48'E 
139°39'g 
139°44'E 
139°39'E 


= 
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JAPAN-HARBOR FACILITIES aud HAREHOQUSES 


APPROX IMATE 
TARGET COORDINATES 


SHIZUOKA (90,18) 


Docks & Harbor Facilities (Shimizu) No details 35°00'N §=138°30'E 
NAGOYA (90,20) 


Nagoya Harbor Important; 4th largest peace-time port 35°05'N §136°53'E 
MATZURU (90,22) 

Wharf 1-Tsuruga Part of important military transhipment port 35°40'N 136°05'g 

Wharf 2-Tsuruga Part of important military transhipaent port 35°40'N §136°05'E 


wharf 3-Tsuruga ; Part of important military transhipment port 35°39'N 136°O4'E 
Maizuru Docks & Harbor Facilities Rptd recent expansion 35°27'N 135°20'g 


QSAKA (90,25) 

poet page ie soa wen 

Osaka Harbor One of Japan's important harbors 24°39'N 135°27"R 
QKAYAMA (90,27) 

Uno Transport Base Important port of embarkation 34°29 133°571E 
KURE (90,30) 

Kure Naval Base Primary naval base 34°L4'N 132°33'E 

SECRET . 
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TAPAN-HASBOR FACILIZIIES ann HAREHOUSES 


HURE (20.30) (Continuea) 


Kure Submarine Base 
Army Transport Base 


SHIMONOSEKT (90,34) 


Port of Yawata 

Port of Takamatsu 
Port of Tobata 

Port of Shimonoseki 
Moji Central Wharr 
Moji Southern Wharf 
Moji Coaling Station 
Komoriye Wharf 


KURUME (90,35) 


Haketa Harbor (Pukuoxa) 


BASE5O (90,36) 


Nagasaki Wharves & Freight Yd 
Dej ima Wharf, Negasaki 
Sasebo Outfitting Wharf 


COMMENT 


Submarine base, school, depot 
Ujina Port, principal military harbor 


Inportant 
Very important coal & ore port 
Secondary 


Iaportant, port of embarkation 
Important 
ocean-going ships 


Important coal export port 
Secondary 


Important military traffic, terminus Shanghai mm 
Secondary 
Important, navy supply point 
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34°15 y 
34°21 '5 


33052" 
33553'N 
33554 °H 
33°57'N 
33°S7'N 
33°58'N 
33°56'N 
33°55'N 


33°00'N 
33°36 'N 


32°45" 
32044 'N 
33 10'N 


132°32'E 
132°28'r 


130°48'E 
130°48'E 
130°49'E 
130°56'E 
130°58'E 
130°57'E 
130°58'g 
130°57'E 


130°25'E 
130°24'E 


129°521E 
129952'E 
129°43'E 
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LAPAN-HABOR FACILIZIIES and WAREHOUSES 


APPROX IMATE 
COMMENT 
> COORDINATES 


SASEBO (90,36) (Continued) 


Imari Naval Herbor Rptd minor naval station 33°16'N  129°5318 


JAPANESE ISLANDS (91) 


AURILE ISLANDS (21,1) 


Kakumabetsu Harbor 
Buroton Herbor destroyers 5 155°37'E 


152°13'E 


Possibly developed for destroyers or sea-planes 
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KURTIS ISLANDS (91,1) (Contimed ) 


Expanded, 
Sagane believed important 


Most important harbor E coast 
Tai 
Rptd development into naval ple 
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: ZAERAN - HARBOR FACILIIIES aup TAREHOQUSES 
TARGET 
NO. TARGET C 
OMMENT 


TAKAO (91,6) 


Military Storehouses (Taka 
Military Sterehouses ena 


CHOSEN (KOREA) (84) 


Important commercial 
Major military & vauea o 
Important military & commercial port 


Coagnd largest tomage handled in Chosen sie 
125°25'E 


Qne of largest rice storage depots in C 
hosen 
Secor spn Trm Go See tpt 9,000 to sees 
, 8 to 4,000 tons ee 
'z 


Growing modern all-purpose port 


Small 
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HARBOR FACILITIES AND HAREHRQUSES 


CHOSEN EAST (84,5) (Contimued ) 
Hosui Harbor Small 
Sokuso Harbor Small 
Teira Harbor Small 
Koho Harbor Small 
Koko Harbor Small 
Hoko Harbor ; Rptd submarine base 
Taiho Harbor Small 
Bokuko Harbor Small 


KEIJO (84.6) 

Jinsen Harbor Large W Coast harbor 
FUSAN (84.7) 

Pusan Harbor Principal commercial port in Chosen 
KOSH (84,8) | 

Reisui Harbor Recently constructed port 


Moppo Harbor Growing importance,for small & medium ships 
Kunsan (Gunzan) Harbor One of primary Chosen rice shipping ports 


SECRET 
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37°33'N 


37°28'N 


35°06'N 


34°44'N 
34°46'N 
35°59 'N 


12TCLAE 
126°23'E 
126°41'E 


LAPAK - HABBQ 


MANCHUKUO (MANCHURIA) (93) 


MANCHUKUO EAST (93,2) 
Tashito Harbor Facilities 
DAIREN (93,5) 
South Manchurian RR Piers 
Cil Piers 
Coal Pier 
CHINA (83) 
CANTON (83.4) 
Kowloon Wharves 
Whampoa Wharves 
Typhoon Refure Harbor 
TSIGTAO (83,11) 
Piers & Whses (Tsingtao) 


Piers (Laoyao) 
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REACILITIES AND HAREHQUSES 


New, rptd large 


Very important facilities 
Major ofl shipment point 
Major shipping point Manchmiuo coal 


Main wharface; handles vessels of all sizes 
New deepwater port for Canton; Jap transport point 
Large protected junk harbor 


Largest concentration shipping between Chinwangtao 
& Yangtze River 

Rptd Japs dredging to handle output Tsaochwang 
mines (#65) 
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~ HARBOR FACILITIES AND WAREHOUSES 


TARGET 


: APPROX IMATE 
NO. TARGET 


COORDINATES 


TIENTSIN (83,12) 


New Japanese Coal & Ore Wharf New, important, iron ore transhipment 39°01'N 117°39'E 
Butterfield & Swire Co Wharves Important shipping target 39°00'N = 117°41'E 
General “harf Area Important shipping target 39°00'N 117°Z0'E 
Jardine Matheson Wharves Important shipping target 39°07'N 117°12'E 
Anchorage (Taku Bar) Important shipping target 38°50'N 117°50'E 
Piers (Chinwangtao) Important shipping target, ice-free coal port 39°55'N 119°37'E 


FRENCH INDO=CHINA (85) 


INDO-CHINA NORTH (85,1) 


Haiphong Docks E Second most important Indo-China port 20°52'8 
Coaling Station - Haiphong Harbor Small 20°52'N 
Port Redon Coal Storage ® Dockyards Handle approx 20% all Indo-China coal 20°59'N 
Hongai Docks & Loading Facilities Handle approx 35% Indo-China coal trade 20°57'8 
Campha Port & Loading Facilities “ Handle approx 30% Indo-China coal trade 21°01 ' 
Soc Anonyme d Const' ‘Mecaniques Only N Indo-China ship repair & heavy mach shop ; 20°51'N 


THAILAND (SIAM) (98) 
THATLAND (98,1, 98.2, 98,3) 
New Government Port Area New, extensive 100°35'z 


Borneo Co Wharves Also warehouses 100931' 
China Thai %harf Co Cargo 100°31'E 
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TARGET 


WALAY STATES (92) 


MALAY STATES N (92,1) 


Penang Harbor 

Government Pier (Penang) 
Shell Oil Pier, Penang 
Church Street & RR Wharves 
Swettenham & Victoria Piers, 
Mitchell's Piers, Penang 
Lighter Pier, Penang 

Coal Wharf Area, Penang 
Penang Harbor Board Area 
Straits S.S. Do 


Penang 


THIS 


==. 


IS UNCLASSIFIED 


PAGE 
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ZTLIIIES AND yar 


=-=S 2285 


COMMENT 


Malaya's second largest harbor; see targets below 
Government marine depot 

Fueling jetty 

2 piers for small vessels 

Main piers of harbor; ocean=going vessels 

Small 


Small 
Coaling quay for lighters 
Workshops, graving dock, slipway 


see targets below 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


SECRET 


APPROXIMATE 
COORDINATES 


SINGAPORE (92,2) 


Singapore Harbor One of world's largest; see targets below N 103°S1'E 
Singapore Harbor Board Area Wharves & shops, two large drydocks, power plant N 103°49'E 
P-0 & West Wharf Area Large wharves & warehouses ; N 103050'E 
Empire Dock Area Ship basin, wharves, warehouses N 103°50'E 
Victoria & Albert Dry Dock Area Two large drydocks, workshops ‘ 16"N 103°S51'E 
Telok Ayer Basin Area Lighter basin 17*N 103°51'E 
Batu Pahat Harbor Iron & bauxite ore export / °52'N 102°55'E 


BURMA (82) 


BURMA SOUTH (82,2) 


Dock area (Rangoon) Facilities for 20-30 deep-sea ships 

Port Comm Shops (Rangoon) Maintains dredges, tugs, etc for port 

Moulmein Harbor Small wharves, light construction 
NETHERLANI£ FASTINDIES (94) 


SUMATRA NORTH (94,1) 


Sabang Harbor Jap fueling station & naval base 5°53'N 95019'E 
Belawan-Deli Harbor (Port Belawan) Chief harbor of Sumatra 3°47'N «= 98°41 'E 
Pankalan %rendon jiarbor Oil export harbor 4°02'N §=98°17T'E 
Pankalan Susu Harbor Major oil export harbor 4°07'N §=—.98°12'E 
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JAPAN - HAR 


TARGET 
COORDINATES 


SUMATRA NORTH (94.1) (Continued ) 


Tanjoeng Oeban Harbor O11 fueling 
ane roe Harbor Bauxite at tote brn 
Har 
gd = ng ig for connection to Sabang Island 95°18'E 
bene takay Fishing port 10206" 
a bor (Taparmli Bay) Main W coast harbor 98°,5'E 


SUMATRA SOUTH (94.2) 


Palembang Harbor . 
Palembang Harbor Coaling Wharf a ot eek 1040478 
piece Wharf & Warehouses reeecn 
Small er Dock 
Large Tanker Dock - Shell 104°48'z 
Large Tanker Dock = Standard iaoiae 
104°45'E 
100°22'E 
100°22'z 
100°22' 
100°22'E 
105°19'E 
107°38'E 
105°10'z 
106°09'E 


BSPaSRS 
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LAPRAN - HARBOR FACILI 


TARGET APPROXIMATE 
COORDINATES 


SUMATRA SOUTH (9442) (Contimed ) 


Blinyu Harbor (Banka Island) 
Sungei-Liat Harbor (Banka Island) 105°47'E 


106°08'E 
JAVA (94.3) 


Surabaya Commercial Harbor : 
Surabaya Naval Harbor carpet ts BET 112°43'E 
Tandjong Priok Harbor 112°44'E 
Contin Harbor 106°53'E 
emarang Harbor 108°34'E 
Tjilatjap Harbor 110°2se 
Tegal Only good S coast harbor 109°00'E 

109°08'E 
109°41'E 
121°21'g 
112°56!E 
113°13"E 
113°56'E 
113°57'E 
114°23'E 
106°00'E 


EEEEEE 


ib 
of 


é 


BORNEO SOUTH (24.4) 
Balikpapan Harbor 4 
Tarakan (Linkas) Harbor 116°49'E 
Pontianak Harbor 117°36'E 
109°20'E 
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BORNEO SOUTH (94,4) (Continued } 


Banjermasin Harbor 


CALEBES - TIVOR (94.5) 


Ampenan Harbor 
Amoerang Harbor 


Buleleng Harbor, Sinraradia 


Dilly Yarbor 
Gorontalo Harbor 
Kema Harbor 
Kendari Harbor 
Kolaka Harbor 
Koepang Harbor 
Koeandang Harbor 
Labuan Haji Harbor 
Macassar Harbor 
Manado Harbor 
Pare Pare Harbor 


PHILIPPINES (96) 
I, (oR 
Portabayanga 


Main S coast harbor 


Small; Lombok's main trading center 
Yinor 

Small; Bali's main trading center 
Main port of Portuguese Timor 
Minor 

Minor 

Believed to be Jap base 

Nickel ore export point 

Main port of Dutch Timor 

Minor 

Minor 

Main harbor in Celebes 

Minor 


or largest iron mine in Philippines 


APPROX IVATE 
COORDINATES 


3°20's 


BESGEERERSR SRS 


Malaguit Bay or third largest iron mine in Philippines 
Masinloc est chrome production Philippines 


SECKET 
& J 
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APPROXIVATE TARGET 


PHILIPPINES (96.1,96.2) (Continued)} 


Balurute Port for high grade chrome ore shipment 15°45'N 119953! 
San Fernando la Union Shipping point 90% Philippine copper ore 16°37'3 §=120°191z 
Manila piers, Port district Center Manila shipping & storage U4935'N §120°581z 
Pambujan Sur Port for second largest iron ore producer 11°19'Y =1259401tz 
Cebu Port Port of second largest city in Philippines 10°20'N 123°55'E 
Santa Anna Port of Davao; southern enemy base TO4'N 125°36'z 
Legaspi Southern Luzon shipping, RR terminus 13°10'N §123°44'E 


BRITISH PACIFIC ISLANDS (81) 

BORNEO NORTH (81,1) 
Kuching Harbor Fuel, repair facilities 110°21'z 
Sadong Harbor Small coal port 110°45'E 
Miri Harbor : O41 export 114°00'z 
Jesselton Harbor N termims of RR 116°05'E 
Kudat Harbor Small 116°51tz 
Sandakan Harbor Large; fuel, repairs 118°07'z 

*New target to be included in Folder revision 


N A No mumber yet assicned when this list prepared 
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All targets in folders to 
3/1/43, Broured by Areas 


re, aircraft, ete. 
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source flect personnel 
tanks 
2000 neutical miles 
ts #1392 


Small branch of Urara Shinbuild 
Ocean-coine tankers, oth : 
Very import»nt; among lergest ye 


LDeckyzrd Ist 


: Enpineering Important enrineering works, 
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hins to 6,900 tons 


Aes Sess see 
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CHUSEN (84) 


GENZAN (84e4) 


Fleet anchor: re, miror navel st 


; Smell shins, minor repeirs t 
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MANCHUKUG (93) 


DAINEN (93.5) 


int toe Co Most important dockyard in Manchukuo 121° 39'E 
2 graving docks; one building slip 121°16'E 


CHINA (83) 
CANTON (83.4) 


Taikoo \ 
00 Dockyard Large yd, drydock, slipweys, all repairs 22°17'N 
equip 


Ro; m 
Pious tesknes Small but modern & we ped 22°17 'N 
Comment kan’ haste Large yd, builds ships to 10,000 tons, repairs 22°10'" 
inetien Soa rok all types repairs, builds medium freizhters 22°19'N 
Smal 22°17'N 
HAINAN (83.6) 
Yulinkan Harbor Naval 3ase Important submarine base 18°13'N 109932" 


TSINSTAO (33.11) 


Drydock (Tsingtao) ~ 4 ° ° 
‘ Ae Can handle destroyers; repairs 6 OL'N 120°18'E 
Jap Naval Repair Shop (Tsingtao) Small. navy yard : 36°08 120°19'E 
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Chief commercial ship reprirs i 

Nav: 1 dockyard, mechine sh 

Rptd main fort, clso drydocks 
Rerairs large diesel ¢radrers 

Rptd new main neval base of Thei Navy 


ant 
’ 


BRITISH MALAYA (92) 


SINGAFOZE (92,2) 


Sinrenore Navel Base Very imvortent: see tarcets helo 
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SUSJECTs Incendiary Study to Supplement Dates May 10, 1943 
"Japanese Target Data - March 1943" 
Comment No. 1 
TO Asst. CAS, Intelligence 
AW/lay/S835 
Asst. CAS, Plans 


1. As an addendum to "Japanese Tarzet Data - March 1943", 
and without duplication or recapitulation of data therein 
contained, it is requested that your office prepare a study of the 
vulnerability of Japanese target areas to incendiary attack. 


2. It is desired that the areas selected include, or be 
in the immediate vicinity of, leritimate military tarzets, as 
classified and discussed in the basic study; and that the 
supplementary study includes 


(a) The inflammability characteristics of the 
Structure in the areas, for reference in determining the extent 
to which incendiary atteck would be effective, and the types of 
incendiary bombs or other air-borne weapons which should be used. 


(>) The effect which incendiary destruction of each 
area would have on the military objectives situated therein, or 
adjacent thereto. 


(c) Request that the same distribution be made as 
was given to the oricinal study. 


(d) In connection with the development of this study, 
liaison with this office be maintained through Colonel Adrian 
Williamson, W.D. Extension 5835, Room 3E-1086 Pentagon Building. 


O. A. ANDERSON 
fier General, Use Se A. 
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SECRET 


4. The twenty cities have a total population of 16,600,000 
(1940), or 22% of the total national populstion. They contain 
55% of all numbered tarrets, 69% of all Key Tarzets, and 74% of all 
Priority Tarrets as listed for Japan Proper in "Japanese Target 
Duta - March 1943", It is estimated that the indicated attacks 
against these twenty cities would have the following results: 


a. Destroy 136 of these listed targets, including 9 Key 
Targets. Of these, 83 are industrial preduction units, 38 are 
major storage installations, 9 are transportation facilities and 
5 are miscellaneous tarvets., These comprise 24% of all the targets 
listed in the twenty cities, or 13% of all targets in Japan Proper. 


be Reduce the output of 267 additional factory tarcets, 
including 79 Key Tarrets, as a result of indirect effects on 
workers, trsensportation, ete. These comprise 47% of all tarcets 
listed in the twenty cities, or 25% of all tarrets in Japan. 
More important, these include 52% of all the Key Targets in 
Japan Proper. 


ce. Destroy thousands of small factories, not listed as 
Specific tarzets, including over 20,000 in the three largest cities 
alone. These small plants are much more irportant in Japan than in 
other major industrial nations. 


d. Pender homeless approximately 12,000,000 persons, or 
71% of the total population of the twenty cities, and destroy 
stocks of food, clothing, etc. 


®. Disrupt public utilities and essential public services 
in these cities. 


f. Destroy finished military roods and essential 
materials in embsrkation depots and other storares. 


The effects on listed targets in each of the twenty cities 
are indicated in Tables II and III. Part VIII describes the 
industrial importance and wilnerable zones of ten cities, and 
indicates the significance and vulnerability of the individual 
targets therein. 


5- Considering the number and importance of the factories 
covered in (a) and (b) above, and the a@eerecete sirenificance of 
the thousands of small factories affected, it is estimated thet 
the total production loss would be of the order of 30%. The 
period of recuperation would vary with the type of installation 
concerned, but the over-all loses may be estimated as extending 
from four to six months. 
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TABLE I 


Summary of Incendiary Bombing Data for Twenty Cities 


Total City 
Population 


Tokyo 6,779,000 
Yokohama 968,000 
Kawa saki 301,000 
Yokosuka 1 193 ,000 


Osaka 3,252,000 
Kobe 967,000 
Amagasaki 1 181,000 
- 
Nagoya 1,328,000 
Hiroshima 344,000 
Kure 1 276,000 
Niigata 1 151,000 


~ 


NNO HO oH oH 


Yawata © 434,000 
Fukuoka 323,000 
Nagasaki 253,000 
Sacedo 1 206,000 
Kokura 1 173,000 
Omuta 1 

Moji 1 

Kurume 1,2 

Nobeoka 1,2 
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- 

¢ & @ 6 


ooo°o$°o 
. 

Nom tn eH 

OOF KF we BE 
4 

NIonwo nn 


Orrnns Nem 
° 
CORDWOCuUR EM 


274 11416 


Data estimated using indices given in Table Iy and discussed in text. 
Tonnage of bombs increased by 50% on account of small area of city. 
Includes Tobata, Wakamatsu and Kurosaki. 
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ABLE II 


SFFOTS OW SELACTED TadueTS OF G-W\as CUNFLAGRAT NS IN ZONES I AND II OF T. 


JAPANESE CITIES 


{fects on Selected Targets of Conflagrations in Zones I 


be 
~as 


Swett 
sHok 
- 

Re 


we CowMno 
ewe vee 

PRN eR Ree 

fun Banani 


267 (79) 


Percent of Total in 
Twenty Cities 

Percent of Total in 
all of Japan proper 
(1059 total targets, 
15} Key, 39 Priority) 


Source + Selected targets compiled from J: Data, March 1943, Estimates of vulnerability made by 
— Mr, Boris Laiaing end Dr. 8. Eo Beell> i toamelatine ete ur. at J. Thompson. 


Sxplanat. of Sgabols : 
Ve argets probably destroyed or seriously Gamaged by 4 general conflagration. 
“B* ~ Targets probably not seriously damaged, but production reduced by indirect effecte. 
“C* ~ Targets neither seriously Gamaged nor affected by indirect effects. 


Key Targets are shoen in parentheses. (Priority Targets are included in total of Key 
Targets.) Por definition of Key and Priority Targets see Japanese Target Data, 
March 1943. 


1/ Includes atjoining tows of Tobata, Wakamateu and Kurosaki. 
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To Effect On Percent of Total 


Targets In ef Each Type In 
20 Cities Japan Proper 
eee 


nan i revair 
facilities. Includes direct & 
indirect military production. 


Military and civilian 
n permanent or 
mporary storare. Includes 


1 storages and ordnance 


ee 


TRANSPCRTATICN: All types of 
transportation objectives, 
except (1) freight yards and 
cargo wharves (under Storage) 
and (2) R-R. Shops (under 
Industrial). 


POWERs All steam 2 
electric plants 
stations. 


Percent of all types of 
targets in Japan Proper 


Sources Tarzets compiled from Japanese Tar; 


Explanation of Symbols 3 


A - Tarrets probebly destroyed or sericusly damaged by 
® general conflacration. 


B = Targets probably not seriously damased, but production 
reduced by indirect effects. 
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’ y HOKKAIDO 


i Viadivostok my Total Targets 


Key Targets 


wot J ms val . 7 | Tons of Incendiaries 


Popu lation 

Total Targets 

Key Targets 

Tons of Incendiaries 


1 TOKYO 

Population 000 
Total Targets 120 
Key Targets 23 
Tons of Incendiaries 631 
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SEA 
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OTHER KYUSHU ( 


opulation "Ly 128,000 

Total Targets 68 

Key Targets 12 

Tons of Incendiaries 123 | Tons of Incendiaries 
—— oo = ’ en on 


cl | | 
/ FUMIOKA KU ROME ] YAWATA~TOBATA~}WA 
Population p ( Population 90, 01 Population 
id o ? -” es . 
Total Targets 10 Total Targets 6 | Total Targets 
| Key Targets ‘ Key Targets Key Targets 
| Tons of Inomdiaries ‘ Tons of Incendiartes 1 Tons of Incendiaries 


SASEBO OMU TY KOKURA 
Population 206,000 Population 177,000 | Population 
Total Targets l Tot Target 5 | Total Tarzets 
Tor > “ + a r 
aid em ts = K | Key Targets 
j Tons of Incaciaries : tons of Incendiari Tons of Incendiaries 


NIGSAKT NOBEOKA MouT 
Population 253,000 Population Population = 
Total Targets 20 Total Targets Total Targets 
Key Targets 3 Key Targets Key Targets 
Tons of Inesdiaries 10 Tons of Incendiaries Tons of Incendiaries 
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Tons of Incendiaries 
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Key Targets 


Tons of Incendiaries 
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OSAKA 
Population 
Total Targets 
Key Targets 
Tons of Incendiaries 


Total Targets 
Key T 


: = pare Targete 
Tons of Incendiaries 


E i 
Total Targets 


Key Targets 


AMAGASAKT 
Population 181,000 
Total Targets 9 
Key Targets 3 | 
Tons of Incendiaries 18 


Tons of Incendiaries 


Population 

Total Targets 

Key Targets 

Tons of Incendiaries 


HIROSHIMA 


Incendiaries 


NOBEOKA 


irgets 
te 
‘Incendiaries 


KOKURA 
Population ae 
Total Targets 
Key Targets 
Tons of Incendiaries 


MOJI 
Population 
Total Targets 
Key Targets 
Tons of Incendiaries 


Popu lation 

Total Targets 

Key Targets 

Tons of Incendiaries 


KURE 
Populetion 
Total Targets 
Key Targets 
Tons of Incendiaries 


344,000 


ee 
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built-up subuy Much of this type of area is still winerable to ‘. 

nan most central districts in 
strial dietricts are especially 
l sizes are located 


al 
workers’ homes and, 
} comprise 
be. (See 
s"). 


n the waterfront 
railway li ‘ i j 
ilway lin itlyin rts of the cit 
are characteriz by fairly modern, i . stro a 
Sareos } ern sis 2 f ry structures 
separate r mg eS of dwellinzs. Also loca : the : 


waterfront o gz 
rtront or along rivers or canals are the dock and warehouse districts. 
the Japanese 


t establishing 
as firebreaks. 


i 


"Incendiary Zones in Japanese Cities" for 
tive date to supplement this section. 
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Another report states that the pe we 
varies from a minimum of 91% in the m jerni zed 
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Brick and concrete buildings 
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See reference nu 
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These data are believed to apply renerally to other Japanese cities. 
There are two principal types of roofs, ( tile roofs which comprise 
about 70-80% of the roofs in typical cities and (2) sheet metal roofs 
which comprise about 10-20%. Roth types of roofs are easily 
penetrated by small incendiary bombs. Other types of roofs comprise 
a small proportion of the total. Althourh the tile and metal roofing 
is easily penetrable, there are heavier members in the roof's, 
totalling about 11% of each roof area, which can stop small incendiary 
bombs. 


The common construction of dwellings is of the column and beam 
type employing heavy wooden members but no load-bearing walls. 
Basements are not used; dwellings are raised about 18 inches off the 
ground on pillar supports. Permanent walls are used only on two sides 
(occasionally three sides); the other two sides are closed by trans- 
lucent sliding paper screens (shoji) inside and slidinz wooden or 
glazed shutters outside. The permanent walls are usually mud plaster 
(adobe) over a bamboo framework with an exterior of thin wood siding 
or adobe. Ceilings are of the “hung” type, of very light wood. The 
floors of all principal rooms are covered with 3 foot x 6 foot 
rice-straw mats (tateami). Heavy sliding paper screens (fusuma) 
used as partitions between rooms. There is very little furniture, 
consisting of a few low tables, chests of drawers, sitting cushions 
and sleeping mattresses (stored in the daytime). 


The exnosed surfaces inside a Javanese house are, therefore, 
tatami mats; wooden walls, shutters and ceilinzs; paper screens; 
end the relatively few pleces of furniture. Outside the exposed 
surfaces are wood or slass shutters; wood siding and structural 
msinbers or adobe and wood structural members; and tile or sheet metal 
@anfines 2 wood is unpainted, which increases the fire hazard 
somewhat. (For a more detailed description of Japanese residential 
construction, see reference #5, “Design and Construction of Typical 
German and Japanese Test Structures at Ducway Provinz Ground, Utah") 


e: a 


Public buildings, schools, and office buildings are of western- 

type construction, adapted to withstand both fire and earthouake. 

They dif"er slightly from similar western structures in that the 
vertical supports are more substantial while horizontal supports (roofs 
and floors) are somewhat weaker. They are limited to about eight 
stories in height, or about 100 feet. Many are of reinforced concrete, 
others of brick or stone supported by steel frames. Cheaper mercantile 
buildings are constructed largely of wood and adobe, often hidden 
behind a brick or plaster front. 


Construction of factories varies greatly according to the 
plant and its age. The newer and larger factories are similar 
those in this country. Many are substantial fire-resistive structures, 
including reinforced concrete. Many medium sized factory buildings are 
constructed of wooden or steel frames covered with galvanized iron or 
asbestos sheeting. Due to the Scarcity of steel, some of the newest 
munition plants are constructed larzely of wood and ashestos sheetinrc. 
Most of the myriad small factories in the large industrial cities a 
built largely of wood and are essentially as inflammable as typical 
dwellings. The larze warehouses are mailti-storied, concrete structures, 
but the mass of smaller storehouses (godowns) are made of wood, 
galvanized iron or asbestos sheeting on steel frames or thick, 
fire-resistive adobe. 
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Comparison of Japanese and 


the following paze, gives some pertinent 
date between Japanese anc German cities. All these 

i toward ereatly enhancei effectiveness of incendiary 
bombing in Japanese cities as compared with German cities. 
Tontrary to the isual concept, the population density in Javanese 
cities is only Slightly greater than in German cities. However, 
since the buildings are higher in Germany, this means that the 
number of persons for a given floor area is much higher in Japanese 
cities. 


The last two groups of data are significant from the point of 
view of stratezic bombing. They show thst both population and 
industry are more highly concentrated in e few larce Japanese cities 
than they are in Germany. It is also notable that the relative 
percentazes of population and of industry are about the same in the 
lareest cities in Germany, whereas in Janan the concentration of 

Stry in the larzest cities is mich hicher than e concentration 
The conclusion to be drawn from th is that in 
ller cities and towns make a contribution to the 
nation's industry about in proportion to their populations, whereas 
in Japan industry is highly concentrated in 4 relatively few cities, 
and small cities and towns are proportionately not as important. 
However, it is known that attempts have been made recently to lessen 
this danger by decentralizing war industry. 
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TABLE IV. COMPARTSON 
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INCENDIARY ZONES IN JAPANESE CITIES 


Ten of the twenty cities indicated as suitable for incendiary 
attack have been studied in considerable detail for the purpose of 
preparing incendiary zone maps. The method employed in determining 
incendiary zones for Japanese cities differs somewhat from the 
British method for German cities in that the number of zones is 
reduced from 6 (British) to 3. British maps of German cities 
indicate the following zones; 


Zone I Central city areas, fully built up 

Zone 2a Residential areas, fully built up 

Zone 2b Residential areas, 40-70% built up 

Zone 3 Suburban areas, 10-40% built up 

Zone 4 Industrial areas 

Zone 5 Railways, freight yards, ports, and warehouse 
areas 


Aside from the number of zones indicated, one important 
distinction mst be made between these sones and those indicated 
for Japanese cities; the British percentages of "built up” for 
German cities are not percentages of roof coverage", which in German 
cities is roughly 1/2 to 2/3 the percentage built up. In the 
discussion of Japanese incendiery zones percentages of roof coverage 
as such are used. 


In this study two incendiary zones and one non=incendiary zone 
are used. The only essential difference between the two incendiary 
zones is the concentration of incendieries required for complete 
destruction. The three zones have the following characteristics; 


ZCNE I = Most Vulnerable Zone 


Includes commercial center, inner congested residential area, 
and some mixed residential /industriel areas, where small factories 
are closely interspersed with workers! homes. As an average for a 
number of cities Zone I (a) has a population density of 91,000 
I ¢ per square mile, (b) contains 25% of the total city pop- 
ulation, (c) covers an aroa of 0.27 Square miles per 100,900 of total 
city population and (4) has a roof coverage cf 50% to 80%. For 
averare weather conditions it is estimated that 6 tons of incendiaries 


per square mile are required f¢ plete destruction (see Tables Vv 


s Vulnerable Zone 


ncludes less congested residential areas (but still very 
and vulnerable by European standards), most areas 

containing port facilities and warehouses, freizht yards, etc., most 
mixed residential/industrial areas, and some strictly industrial 
areas, in which the factories themselves are vulnerable to incendiaries. 
As an average for a number of cities Zone IT (a) has a population 
density of 54,000 persons per square mile (b) contains 48% of the total 
city population (c) covers an area of 0.85 square miles per 100,000 
of total city population and (d) has a roof coveraze of 30% to 50%. 
For averaze weather conditions it is estimated that 10 tons of 
incendiaries per square mile are required for complete destruction (see 
Tables V and YI below). 


ZONE III - Non-Incendiary Zone 


Includes suburban residential areas, park areas (if extensive), 


* By roof coverare is meant the percentage of an area (as 
viewed from the air) which is actually covered by roofs. 
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Strictly industrial areas in which the factories ere of the type 
not winerable to incendiaries, and modern fire-resistive business 
districts (Tokyo and Yokohama only). Zone ITI covers larre 
Suburban areas having a low population density and a low roof 
coverave, and includes on the averarce only 29% of the total city 
population. 


Zone I of Japanese cities corresponds, therefore, to the 
British desicnation of Zones 1 and 2a in German cities; Zone II 
corresponds to Zone 2b, part of Zone 4 and most of Zone 5 in German 
cities; Zone III corresponds to Zone 3 and part of Zone 4 in German 
cities. The area of Zones I and ITI in Japanese cities per 100,900 
of total population is about 25% greater than the area of Zones 1 
and 2 in German cities (1.12 Square miles vs. 0.90 square miles 
respectively), because Zones I and II in Japan include a larze part 
of what is covered by Zones 4 and 5 in Cerman cities. 


Althouth it {s more w:lnerable in +he sense that it requires a 
lower density of bombs, Z in Japanese cities : 1ot necessarily 
more important than Zone II. Zone IT usually covers more factories 
&i.2 its destruction would have a larger direct effect on war pro- 
duction. Zone I, on the other hand, has a hirher population density 
and, therefore, its destruction would have a eresater indirect effect 


on the Japanese war effort. Fer ton of bombs required, the reletive 


importance of the two zones is probably about equal. 


Ten larse industrial cities have been subjected to a detailed 


sis Sased on cit; Dlans, ronin- refulaticns, fire insurance 


2227 squére miles per 


city population 


© square miles 


Zone I has a population density of 91,000 persons 
square mile 


IT has a p 
auare mile 


7one I contains 


indices are useful for e , 2 areas and populations of 
i or which detailed 
in determining the 
ities included in the 
n estimetine the 
cities of Yokosuka, 

Kure and Sasebo, concerning which very little specific information 
is available, 
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DATA FOR INCENDIARY ATTACK OF JAPANESE cITires 


This section undertakes to apply test data on the AN-K69 
incendiary bomb, as summarized in Appendix A, to conditions in 
Japanese cities in order to determine the concentrati 

incendiary bombs necessary to insure the sett 

conflacrationse A basic 

follows is that a poin 

a Japanese o will continve to burn and 
Spread until it reaches a major firebreak. This self-propazation 
of fires constitutes a fundamental difference between German and 


Japanese cities. 


s is due 
but also to 
i.e@., @ 
combustible area bounded by fi 
avernze spacing of streets in a Japanese ¢ 


PeDreaks. 


Every 1500 ft. 


T 


Fieure 6 in the enclosure entitled "Incendiary Zon in Japanese 
Cities” illustrates this spacine. The widest Streets in this view 
are approximately 100 ft. Under averace weather 
streets of 100 or more feet in wi 
Plrebreaks. 
would not be effective firebreaks under any weath 
the 55-70 ft. streets wo 
an en nn Es 
ging from 250 x 2 
The central block in this view, which measure 
approximately 300 x 350 Ft. is a good example of a typical unit 
fire area. 


Since streets of less than 100 ft. in width are not effective 
Pirebreaks, theoretically one appliance fire™ in each 1500 x 1500 ft, 
area would be capable of destroying the entire area (under average 
weather conditions), if left unattended. Fowever, in order to 
saturate the fire defenses and set a concentration of fires sufficient 
to insure complete destruction, the onlculations made in this study 
are based on starting two apoliance fires (4m addition to the non- 
appliance fires) in each unit blocs area, approximately 250 x 250 ft. 
This concentration of fires corresponds to 72 appliance fires per 
1500 x 1500 ft. unit fire area, or &64 appliance fires per square 
mile. ; Med 


Therefore, the basic concentration of fires discussed herein is 
two appliance fires per unit block area (approximately 250 x 250 ft. 
or 62,500 sq. ft.) or twelve appliance fires per bomb cluster 
dispersion area (300 x 1200 ft. or 360,000 sq. ft.). This con- 
centration is considered sufficient to cavse all appliance fires 
within each cluster dispersion area to merge into a local conflagration, 
approximately 300 x 1200 ft. in size. As indicated in Appendix A, 
incendiary bombs of the. AN-M69 type are capableof starting more than 
this number of fires per 500 lb. cluster even in the lowest percentage 


* An appliance fire is one which is beyond control by hand equipment, 
such as buckets, stirrup pumps, pump tanks, etc.; it requires 
attendance by a pumper or other major fire appliance. 
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conflarrations of majo 


to lay down patterns 
the merging of all c 
*lezration 
: ttack would be 
provide t : conomical 
cluster densi 


several 


summarize 


qualifications are 
the tonnares in- 
th incendiary 
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PATTERN OF INCENDIARY BOMB CLUS 


DROPPED BY 24 BOMBERS 


FLYING IN 4 ELEMENTS OF 6 PLANES 


tt 
t,t 
af Ls 


SPAGING BETWEEN LANES FOR AVERAGE WEATHER CONDITIONS 
ZONE I—1000 FT 


ZONE I— 4oorr 
ne 
SECRET 
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TABLE V: Incendiary Zone Analysis of Tez Japanese Cities 


___ Tota ie | Population of Average Population Percent of City 

Population Vulnerable Zones Vulnerable Zones Density in Vul- Population in 

of City per 100,000 pop. in 1000's) nerable Zones Vulnerable Zones 
it Iii Both 


=) 


hb 
ONNRPRPwWrREWN °o 
. 


16% | 48% 
31% | L7é 
27% | hés 


39% | hig 


= 


OoOroo 
ee 


eoeee 
MMA bh Co oD 
IAVSKALL 


SOOorrFS 


hoa tn 
On® 


= ci 


nd SS eT 


1 Includes Tobata, Wakamatsu and Kurosaki 
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Incendiary Bomb Concentrations for Japanese Cities 


Unfevorable 
Weather 


200! 


500 Lb. Clusters 
Per Square Mile 


Tons of Bombs 
Per Square Wile 


Bombs Per Square 
Mile 


Definitions of Weather ; 


Favorable Weather 
(a) Wind 20 miles per hour and no rein. 
(b) Wind 30 miles per hour or over and light rain. 


Averace (Intermediate) Weather 
(a) Wind 10-20 miles per hour and heavy rain. 
(b) Wind 5-10 miles per hour and light rain. 
(c) No wind and no rain. 

Unfavorable Weather 


(a) No wind and heavy rain. 
(b) No wind and deep mow cove-. 
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heavy, 
wind, 


aceti 


firebreaks. 

can the larzer e: 
ladder trucks and 
percentage of 
none exceeds 

appliances have 
actually th 


stories in heirht and 


8 stories : th apa professional fire 
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Beceuse several fires have fone out of control in the past 
due to the failure of the city water supply, several larre 
Japanese cities are reported to have installed pumps alonr the 
rivers and canals in order to be able to utilize this static 
water. In addition, yroups of householders living in the more 
congested districts have been required to collaborate in 
small concrete water storere tanks. 


In the larrest cities, fire observation towers are manned 
all times. Many of the larrer public buildines and fac 
either equipped with automatic sprinklers or maintain thei 
light pumpers and fire guard. 


The amateur fire guard has been by far the more imo 
Germany and Enclend, due to the reletively slow develonms 


fires in the hs construct 2 i Un ir l 
numbers of fire suerds, rancine as hich as 3,000 per scuare mi) 
The British Ministry of Home Security estimates that Terman 
guards extinzuish about 75% of the fires started by rai 
counting only those fires which would ultimately have been 
destructive if unattended. The professional fire companies 
extinguish e certain additionel percentaze, and the remainde: 
represents the "profit" or actually destructive fires. The 
concentration of fire cuards in Javan may be assumed to +e n 
smaller than in Germany end Envlend, and it is very 131 

much greater. However, the racid develo 

Japanes® construction neutralizes a larce 


ruard, since meny Tires will suroass the ¢ city of thei coment 


n those countries, an 


asf 8Fore tne . et—izts -——- oc ; T= mn sample 
Japanese dwellinzs in this country indicate that if the fires set by 
AN-ME9 incendiary bombs are left unattended tor about two 1 

the Fire suard wi be adle to extinguish only 23%. 12/ 

estimate : ally independent of the n 


present. 


The professional fire-firhtine companies have probably increased 
tremendously in Japan in recent vears as they have in land ar 
Sermanye The London fire department has increased 20-fold in th 
past four yeara and similar inoreases ar own to have : 
other fritish cities. it has seen estimated that the larrest 
cities will now have about 50 pumpers per square mile in the 
districts.** Tokyo may have a total of 1500 pumpers while 
have 1000 pumrers, I+ ald se noted é 
pumpers for Tokyo represents a 30-fold ine 
basis of the Osaka total, 30 pumpers per 0,90 
population may be taken as a basis of estimation 
However, the figure of 59 pimpers per « are 
sections is the most impo: f » Since under the conditions 
a larre-scale incendiary attack there is little opoortunity for fi 
companies to travel far from their own locality. 


An attack by 24 planes of the type discussed in the last section 
would be expected to start a total of 3,900-4,000 appliance fires, 
based on the assumption that each plane would carry six 500 ib. 
clusters and thet each cluster will start of the order of 20-30 
appliance fires (in Zone I). These are the fires remaining after 
ee 

* This is in sharp contrast with the slow spread of fire in German 

construction. British experience indicates that they must 
maintain a heavy saturation attack for epproximately 20-30 min- 
utes in order to keep the fire guard inactive and allow sufficient 
time to enable the fires to cain decisive headway. 


** These estimates were made by Mr. Boris Laiming. 
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me themselves, 
PHRpers' 10% of the tote 


treo wp 


tires at any one time, even if only 1 pumper per fire were used. 
the five larce iti there could be some reinforcement of 

specially if the raid-did not exceed the 

sample attack discussed above. Under such conditions 
mpers micht be detailed 
meantime, however, many 

irinr several pumpers to 

under control. This would lar-ely cancel the effectiveness 

reinforcements. Moreover, this analysis probably cives 

too little weicht to the rapid Spread of fires in congested urban 

i ! sharply reduces the effectiveness of 


: 50-90 minutes after attack, 
re lanes would merge into a 
z the entire bomb cluster pattern 
pt at isolated points along the 


& neglirible 
indicated type 
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Varying weathe;: ‘ e exert a kes fluence on the 


iveness of lar sca incer.dfiary cks Ab 
reference 


of Japan - 
Informatior 
with this 


affected by ‘ 
extreme precivitation 
exterior f res resulting from outside eject 
ier nearly al} conditicns, | 
nfluence on the rete of spread of fire. 
(1) on the wind velocity and (2) on 
es which catch radiated heat, sparks 
the first is by far the more 
of fires is almost directly 
With the exception of heavy snow 
he spr < > fire is only slizhtrly 
( 


t should 


surfaces. 


of rein fe 


t 


1 during 


be expect 


expected hetwe 1200 and he ’ maximum at about 1500 


hours. Another reneral conclusion, based on the incidence of forest 


and hovse fires s that the st incendiary conditions 
throurhout the Is i fonsh ld frontel passages 
(because of the eusty ny such cold fronts). 
Incendiary cor ions apt to be mo favorable on the eastern 


the western coast . 


Generally speaki the most favorable incendiary conditions 
in the twenty selected citi jiscussed in this repo can be 
expected during the winter and spring months, December throuch May, 
of which March and April are Probably the most favorable. These 
ratings are besed on cenerally favoreble weather conditions over the 
areas in which are located the twenty cities discus:ed in this 
study. 


The effect of weather on the estimated incendiary bomb con- 
centrations required has been indicated in Table VI, in which three 
general classes of weather conditions are defined. 


* Daily land-sea breezes common in coastal towns. 
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BASTS OF SELECTION OF RECOMWENDED CITIES 


The twenty cities analyzed in this study were selected 
on the basis of (a) their importance to Japanese war 
production and military potential in relation to their 
size and (b) their vulnerability to incendiary attack. 
Since incendiary attacks are generally more effective against 
large cities, all cities under 100,000 population were 
excluded, unless they were especially important and vulnerable 
such as Kurume (90,000) and Nobeoka (79,000). Of the 33 
cities in Japan between 100,000 and 250,000 population, seven 
were included in the selected list while 26 were not included, 
in most cases simply because their small number of military 
objectives did not justify large-scale incendiary attack. All 
cities with a population of over 250,000 were included except 
Kyoto (1,090,000) which is primarily a cultural center and has 
practically no war industry. 


An important contributing factor in the decision to omit 


Rokkaido's four larce cities was the generally unfarorable 
weather in that area. Another contributing factor in the cese 


» Botably Shimoncsexi and Muroran, was their 


disseotion by hills t=un areas that + 
“vulnerability to incendiary ng is greatly reduced. 


While the importance and vulnerability of the twenty 
selected cities is reasonably certain, reconnaissance may 
reveal that additional cities are sufficiently important and 
vulnerable to warrant inclusion in further studies. Moreover, 
the use of aimable clusters of incendiary bombs against 
important small towns remains to be considered, 


Table VII, on the followings pere, summarizes the known 


target data for every Japanese city of over 100,000 population 
which was omitted from the selected list of twenty. 
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EATETINE CONTLAGRATIONS IN JAPANESE CITIES 


Many fires of conflagration proportions, involving groups of 
various types of buildings and cetting out of control for over one 
hour, are reported in Japanese cities virtually every year. FPoliowing 
is an incomplete list of major conflagrations » involving 1000 or 
more structures, which have occurred during the past 40 years: 

City Year Month 
oe —— 


Hakodate 0 August) 
Osaka July ) 
Tokyo April ) 
Osaka ; January ) 
Tokyo February ) 
Hakodate é August ) 
Yokohama April ) 
Tokyo April ) 
Hakodate April ) flegrations occurred 
Tokyo-Yokohama Septerber) during the months of 
Niigata 926 October ) Dec. through May. 
Tokyo March ) These are the months 
Kyoto Mey ) indicated to be 
Takano 2 Merch favorable for in- 
Naka 7 March ) cendiary attack. 
Yamanaka May 
Tokyo December 
Komatsu October 
Hakodate 9 March 
Takaoka September) 

21. Shi zuoke January ) 

The in the United States are those 


iAr with the sevo-Tokeneme 4s ri} HkaA A Pe if - 3923, -Tae 


Note that 14 of 
the 21 listed con- 


by fire elone in the elty of Tolwo nroner resulting from thie 


i7 square miles devastated by rire 
$1,450,000, 000 total loss, includin 
$700,000, 000 merchandise and stored goods 
$450, 000,000 buildings 
$250,000, 000 household goods 
$80,000,000 equipment and machinery 
$140, 000,000 government loss* 


218,994 buildings burned, including: 
10,284 we rehouses** 

8,080 factories*** 

4,470 office buildings and banks 

3,477 government and official buildings 

2,065 “temples, shrines and churches 
1,386 schools and libraries 


292 bridees burned (11 steel poche ei 
60% of city railway system destroyed, 
including power stations car barns, and 
3900 street cars 
3 large and several small R.R. stations 
1,000 reilway cars 
all overhead wiring in the burned area 


1,384,000 persons dehoused (61% of population) 
76,536 srs killed, fatally injured or missing 
18,392 reo injured, not fatally 


udes Army & Navy establishments, government railways, 
st and Telegraph Departments, etc. 
Includ es 9 larzest warehcuses in Tokyo in which goods valued 
at $35,000,000 were destroyed. 
Includes engineering works, munitions plants, dockyards, gas and 
electric plant, textile mills, printing shops, cement mills, 
woodworking plants, etc. 
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The photographs on the follow! ig page indicate the scale 
of destruction in these fires. Numerous additional photographs 
are to be found in References 24, 26 and 36. The photographs 
show that practically all wooden buildings in the path of the 
conflarrations were completely consumed and that a large 
proportion of fire-resistive buildings were either gutted or 
Seriously damared. The ceneral Scope of the damage resulting 
from these fires was paralleled in a proportionate degree by 
the damare in the more recent fires in Hakodate (1934) and 
Shizuoka (1940). 


Since the Tokyo disaster of 1923 was a combined earthquake 
and fire, it is important to note that all authorities are agreed 
that fire caused by far the rreater part of the damaze. This is 


data for Tokyo citys 


(>) Fire damage was virtually 100% complete whereas 
half the earthqueke damage was partial. 


It is sipnificant to note that, according to the data in Table 

T, @ fire on the scale of the To fire of 1925 can reasonably be 
expected to result from the suitable concentration of about 158 tons 
of incendiary bombs. The mamitude of the devastation which may be 
expected in cities subjected to larce-scale incendiary attack is 
indicated by the fact that the tonnace of bombs sugcested Table VI 
would be expected to devastate about 67.5 square miles in kyo city 

compared with 17 square miles destroyed in the earthquake and fire 

19235. A total of 186 square miles would probably be devastated 

all the twenty cities selected for attack. This would correspond 

four "Tokyo fires” in th "Tokyo fires" 
n the twenty selected 


The favorable conditions of averace weather (.19 of an inch of 
rain fell during the first day, but a fresh breeze prevailed) and 
disrupted water supplies which were present in the Tokyo fire would 
be compensated for by the far freater magnitude of a large-scale 
incendiary attack. For instance, the Tokyo fire of 1923 is reported 
to have started from a total of about 80 initial fires, whereas an 
incendiary attack employing about 158 tons of incendiary bombs would 
be expected to start between 15,900 and 20,000 appliance fires ina 
Similar area. As disousso4 in fart VI the magnitude of such fires 
would virtually neutralize the firs Penses and could be expected 
to develop into sweeping conflarcrations under any but the most 
unfavorable weather conditions. 
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FFECT ON JAPANESE 


a. UN @ 


The total effects of incendiary attack upon Japan are a 
composite of many tangible and intanrible factors, which may be 
summarized as follows: 


I. Direct Effects: Destruction of industrial plante and 
other military objectives. 


A- Production Fecilities; Large munitions factories and 
civilian industries; small factories. 


Military Establishments: Arsenels; barracks; 
embarkation facilities. 


Storage Facilities: Warehouses and temporary storage 
sheds; military supply depots. 


IIe Indirect Effects: General disruption of local economy 
and reduction of workers’ efficiency. 


A. Reduction of Workers’ Efficiency: Destruction of homes 
and forced migration to outlying shelter areas; des- 
truction of household belongings and essential consumer 
goods in local stores; lowered health conditions due to 
damaged public utilities. 


Casualties among Workeres Direct raid casualties. abs 


Damage to Publie Uhilitise: Fr incipally overhead wiring; 
some electric substations. 


Absorption of manpower and materials in reconstruction. 


Moreles: Reduction of will and capacity to continue war 
effort. 


Direct Effects 
fect AER LA iG 


Generally speaking, the prospects of obteinine direct effects 
against Japan's war potential by incendiary attack are considerably 
greater than they are in Germany. (1) Japanese cities ere much more 
combustible and consequently more susceptible to sweeping fires or 
conflagrations. (2) Japanese war industry and industrial populetion 
are more highly concentrated in a few large cities than is true in 
Germany. (3) Factories and warehouses in Japanese cities are more 
often adjacent to or surrounded by combustible residential districts. 


Studies made by the British Air Ministry following the "Battle 
of Britain" conclude that the damage done to industrial plants 
(especially machinery and other “engineering plants") by incendiary 
bombs was five times as great as that done by H.E., on a ton for ton 
basis. 23/" These and subsequent studies made by British and United 


States industrial fire experts have indicated that many industrial 
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plants are winerable to incendiary bombs, and that damaze done 
by fire to such plants is more complete and lasting than thet 


done by the blast force alone of H.E. 


This experience has been applied in this study a basis for 
estimating the dameze which may >be done to Japanese industrial plants 
by incendiary attacks. ch industriel plant located the 
twenty selected cities which is listed as an air attack tarcet in 
Air Objective Folders has been studied to determine: 


(a) the fire hazard inherent in the plant's construction, 

(b) the fire hazerd due to the presence or absence of 
combustible contents in the plant and 

(c) the plant's exposure, i.e. its location with respect 
to nearby combustible structures. 


Since the evsileble informetic 
these factors, this analysis 


of probability. 


n does not cover adequately all of 
&s also been based on the principles 


For this reason the followinre classes of damare are descri beds 


Targets probably destroyed or Seriously damared by a 
general conflagration. 

Targets probably not seriously dameazed, but production 
reduced by indirect effects. 

Targets neither seriously damaged nor affected by 
indirect effarcts : “ “ - 


military inste i A tarcet is listed in Mere "A" 4* ths 
probability of its being destroyed in a general conflagration is 
considered to be greater than 50%; it is in Class "B" or "Cc" if the 
probability is less than 50%. Some tarrets in Claes "a" have a very 
high probability of being destroyed (say 90% or greater), while the 
probability of others in this class ranges down to 50-60%. On the 
other hand, some of the targets in Class "5B" may be destroyed or 
seriously damaged. These uncertainties should cancel out in the 
overall statistics. 


The targets discussed in this study are compiled from the Air 
Objective Folders in the Japanese series issued by AC/AS, Intelligence. 
These folders list a total of 105 mumbered targets for Japan Proper, 
excluding Karafuto and other parts of the Japanese Empire and 
controlled territories. These numbered tarcets, (as distinguished from 
the myriad of unnumbered, minor installations, such as small factories, 
warehouses, etc.) are referred to as "Selected Targets” in this study. 
These targets are evaluated and rated in the special study entitled 
"Japanese Tarret Data, March 1943" as follows; 


1. Key Targets: Selected from the total numbered targets, 
these are the more important objectives for strategic 
air attack against Japan. Each one is so rated because 
it constitutes a Significant percentage of the capacity 
within its target category and contributes substantially 
to the war effort. There are 153 Key Targets in Japan 
Proper. 
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Priority Targets: Among the Key Targets, 39 Priority 
Targets in Japan Proper are considered to be objectives 
for air attack, the destruction of which would have the 
greatest per-tarret effect on Sink? S war potential. 


The effects of incend lary attack on these targets is 
summarized in Tables II and III in the Report section of th study. 
These tables indicate that succes sful incendiary attacks apainst 
Zones I and IT of twenty Japanese cities may destroy or damace 
seriously 156 Selected Targets, of which 83 are industrial 
production units -= representing 15% of all production units in 
Japan Proper. Of these, 9 are Key Tarrets in terms of the total 
Japanese Empire war economy. In addition, it i ated that some 
267 industrial production uni ts, representing open 48% of 
all such targets in Javen Proper, would suffer tion of output 
asa result of the indirect effe-t i : 

79 are Key Targets, constituting 
Proper. 


Thus, incendiary attacks directec w se cities may 
destroy or otherwise reduce the ou- of 4 dus 1 targets, 
constituting 63% of all the numbered i tri in Japan 
Proper. More important, this includes 88 Key or 58% of all 
the Key Targets in Japan Proper. Because of th ecation and 
walnerability to fire, many of these factories ild be neutralized 
with mich greater economy of effort bv incendiary 


- 65. While most 
ré of T e viduaily, their 
aggregate production is of muck sisnificanc In spite of complet 
i ) i 4 far more of these small 
production units than s 25 ) be Even in peacetime, 
these small nts we horc j losely linked to 


contracting. Recent information 

System continues. In WN 

assembly plants obtained virt: ; 

satellite household Shops in th ighborhcod These are all working 
on army contracts nowe Many of the larcer shops (almost all of 
them household industries) are now enrered in finishing and assembling 
small components. Housshoid cutlery shops are reported to be 
producing components for precision instruments. Because of their 
large mumber, their small size, and their dispersion threughout the 
large cities, these plants constitute peor individual targets; they can 
best be neutralized by widespread conflagrations. 


A study of the distribution of all kn 1own factories in the cities 
of Tokyo, Osaka and Nagoya which employed five or more persons 
(1938-39 may be summarized as follows: 


Total 33/ Estimated Number In Estimated % in 
Factories : I Zones I & II 


15,677 83% 
15,419 70% 
5,863 : 72% 


—eooaeaSeSaSc 


36,959 = 


ter 04-3348, 4F 
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these plant 
extrapolated om the 
681 factori ; ‘ 
bulk of thes its are small establiehmen 
workers. Th l lso includes the listed 
are covered Japanese Target Data - Merch 1943", 
these compris: 1 & small fraction of the tctal. 
speaking, the tc ven above are indicative of the 


dispersed produ mn of small components which is characteristic o 


of these small plants are of ¢ 


suet 
uct 


20r ion is hichly combu 
-clustered workers' homes. 

the great majority of plants 
II are likely to be destroyed by 


feS. 
Japan Proper. 
some 9 transr 


5 miscellane 


do British estimat 
e effects should 


oF 
of 


populati: 
far more combustible than 


A higher expectation 


be qualified in at 


be expected per ton of bombs us ess effect is obtain ! given 
number of persons deho T ; due to Japan's lov tard of 
living and to the } i which the typical Javanese house 


b ‘ t . 
can be replaced. 5 on obser ons during the earthcuake and fire 


a 4 Apri SO ry > y 
of 1923 and duri n asters, Japan can be sxpectad supply 
cheap, temporary houses f ay ds of homeless persons in a oa 
relatively short time, althouch only the barest minim of shelter and 
supplies would be restored. 


SECRET 
C4 -3348, AF 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


On t hand, Japan's 1 Sconomy been on 
minimum several years. 
civilian roods is reported to 

would impose a severe burden upon the indust 
Experience in ritain and Germany tends to 
reasonably definite "elastic limit"™*to 

withstand mass bombine. If a eity i 

potential, if both transportation and food are a 
facilities are ample to house not only war work 
"non-essential" 

its elastic 

raid pu d q 


a% 4 
most 41. 


are being afte od y i wrust it wi rer i that ration books 


for textile produ lled thro ut Germany, and the 
sale of hou 1 and 

victims. fecent estimates 

6,900, 000 : nave 


lt of 
transp 
other es 
nverted, 
lower the elastic limi 9° the larre citi 
avan's advantace based +1 r livine standard. 
freater vulnerab , 2 itie renders reasonat 


expectation of hich indirect 


evaluation of incendiary 
not within the 

are suPfictantly per en © warran ef mention. 
Experience }b in Britain and in Burope has 5 iced nelusive 
demonstration of the value of incendiary attacks as a method of 
psychol warfare but does indicate that attacks must be sustained 
and concentrated in order to be i Lirht, intermittent attacks 
vena *o eyoke a mass resentment which larrely counteracts any lowering 
of morale. While very few people abandoned their homes and their work 
during the blitz against England or in the earlier sta; of the 
attacks on Germany, greatly intensified attacks areinst terman cities 
have forced ma migrations and produced near-panic conditions in many 
cities. 


ee sae ease acneeaias mioeeeiss 
* A city's ability to maintain full or almost full war 
Production and essential sociel services following 
concentrated attacks. 
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SUMMARY OF TOTAL EFFECTS ON WAR PRODUCTION 


While morale and related factors are importent, this study is 
primarily an evaluation of the effect of incendiary bombing upon 
Japan's industrial war potential. 


The ramifications and cumulative effects of larze-scale 
incendiary attacks preclude a static estimate of the reduction of 
war production which is accompliched. ‘Indirect effects, such as 
widespread dehousing and disruption of public services, cannot be 
measured accurately. In the case of direct destruction of plent 
capacity, the time factor (time required to replace or restore 
destroyed capacity) is especially difficult to calclate since the 
enemy's recuperative power (1) varies with the general level of the 
war economy and (2) on a short term basis, is inversely proportionate 


to the scale and intensity of the attecks. 


While it is not possible to present an accurate quantitative 
estimate of the loss of war production resulting from the attacks 
indicated herein, the general magnitude of this loss can be indicated. 
On the basis of the calculations in this study and an appraisal of 
the tarrets involved, it is estimated that successful attacks on the 
twenty cities wovld result in a loss of 
order ;:* 


oe Pa etorias 


3S. Indirect effects on 

factories (72 Key Tarcets) 
4. Destruction of stored raw materials, 

finished goods and compenents 4 1-2 months 
5- Damage to transportation facilities 

and other services essential to 

war production A 1-2 months 


Estimated Total Loss ; 4-6 months 


Sr 


These estimates cannot be substantiated statistically on the basis 
of available informeticn, and they are subject to varicus qualifications, 
but they are believed to be conservative. Item #1, for example, is based 
on the probable destruction of 15% of all the numbered factory targets in 
Japan Proper; these include 9 Key Targets, producing sircraft, ordnance, 
machine tools and electrical equipment. However, many of the plants in 
item #1 are not major production units. Therefore, a total production 
loss of only 8% is estimated. Item #2 is based on the probable 
destruction of about 25,000 small plants (approximately 20,000 in Tokyo, 
Oseka and Nagoya and 5000 in the remaining cities). These small plants 
produce a significant percentage of the many components and sub-assemb lies 


rai et nine en eerie aseeers ones cisisaoaionies ease 


* This estimate is necessarily based on the assumption of 
concurrent effects in the twenty cities. 
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required by the larce factories, If these small plants 

averaged only twenty workers each, their aggregate employment 
would be 500,000 -- equivalent to 100 large factories, each 
employing 5000 workers. Item ®S is based on the reduction of 
Output by indirect effects of 48% of the numbered factory tarcets 
in Japan Proper, 79 of which are Key Targets, i.e., key production 
units. On the basis of available reports concerning British 
experience following comparatively lizht attacks, the estimete 

of 10% loss seems reasonable -- Darticulariy in view of the short 
recuperation period indicated. 


The estimates concerning duration of loss are based on the 
probable time required to replace or repair the installations 
affected. As indicated above, this time factor mey vary, but the 
time periods noted are believed to be conservative. 
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SECRET 


TOKYO 


Population = 6,778,804 (1940). 


Location - NW head of Tokyo Bay, Latitude 35° 40' N., 


Longitude 139° 45" E. 


Importance = Tokyo's industrial importance hes often been ex- 
aggerated by estimates which included the industrial output of its 
satellite cities (see Kawasaki and Yokohama). Even when this 
adjustment is made, however, Tokyo ranks as Japan's leeding manufacturing 
city, although it is not the major center of heavy industry (See Osaka, 
Kobe and Yawata). Its most important industries are; 


(1) Machines and machine tools (heavy machinery, all types 
of machine tools and electrical equipment), 


(2) Airerart (engines and instruments), 


(3) Arms-Munitions (ordnance, aircraft cannon, tanks and 
gun powder) and 


(4) Communications Equipment (radio and radio detection 
equipment, telephone and telegravh equipment). 


Among the other important industries are iron and steel, automobiles and 
motors, chemicals, oil refineries and shipbuilding. In addition, there 
@re thousands of miscellaneous small plants whose total output (machines, 
tools, components of all kinds and food processine) is of considerable 
Sienificance. An indication of the mumher of o:nh small plants ccattars2 


s-Sis—city i se tyer “oy Ssh -etettect ee stetine thes theses = 


15,419 industrial plents in the city (emplovine 5 or more persons). 


ps a2 erve center of Japan's 
wir 6fforte ine great combir ‘ minete Japanese industry heve their 
headquarters here. These fectors combine to give Tokyo a-creat 
psychological hold on the Japanese masses. Effective dislocation of these 
control points would have wide ramification throughout the Empire. 

This is also Japan's most vital railway center, the focal point of 

ell the Honshu main lines. Althouch several alternate connecting lines 
are available, disruption of rail treffic here would be felt throughout 
Japan. Even more important would be the effect on the eity's own in- 
dustries, since Tokyo is located far from sources of essential raw 
materials. With the heavy prescure being exerted on her shivping, Japan 
has become increasingly dependent on rail transportation. 


General Description = Tokyo constitutes the northernmoet extension 
of a mass of urban development which starts in Yokohama and continues 
northward virtually unbroken for about 25 miles along the shore of Tokyo 
Bay. The city lies at the edge of a large plain; there are no appreciable 
hills within 10-15 miles on all sides. Most of the city lies at sera 
level, with a few points rising to about 120 feet. 


The city is not leid out in the typical Japanese pattern. It is a 
large, sprawling metropolis (approximately 360 square miles in all), with 
a densely congested core (some 30 Square miles) and large, scattered 
settlements branching off NW, west and SW. More than any other large 
Japanese city, it is extensively cut up by parks and wide avenues, as well 
as rivers and canals. Most conspicuous among the open spaces in the city 
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centrally lecated 
Sumida River fl up part of 
« The Ara Waterw 


eastern and northern limits 


rly The administrative and 
commercial d 1 Pe Grounds and the Sumide River, 
extending mo zest park in northern Tokyo. 
Just east he F rounds are the Tokyo RP Station and the famous 
Marunouchi district where the offic Japan's leading commercial and 
industrial concerns are located. Army and Navy headquarters, the 
Imperial Diet and other public buildings are located just south of the 
Palace Grounds. The public buildings immediately east and south of the 
Palace Grounds, modern w tern-type structures, are almost entirely 
fireproof and the area is ¢ u very wide, landscaped streets. Just 
east of the Palace moat which « parates this area from the rest of Tokyo 
is the city's leading merc distr The southern part, known as 


Extending northward to F c ‘ ad ma » shops 
and business offices 


The largest i strial area lies between the Sumide and Ara Rivers 
on the eastern side of the city, and bends westward along the southern 
bank of the Ara River in northern Tokyo. This industrial zone has three 
types of factory concentratic the south are lumber mills and 
storages and food processing plan 4 nter, along the Sobu 
Railway Line, is a miscellaneous concentration of medium sired ctee? 


machinery 


homes extend NI >= from this area into the 
predominantly resi ial areas are located north, 
west and south of th ace Groun Scattered settlements separated 
by parks, school zrounis, etc. To of the Palace Grounds is an 
open area of official residences, foreicn embassies and schools - desicnated 
aS & non-incendiary area on the accompanying zone map. 


Tokyo's vulnerability to re is too well known to warrant emphasis 
Here. However, this vulnerability must be qualified in several respects. 
For example, the distribution of population is uneven and congestion varies 
considerably, an important factor in planning incendiary attecks. According 
to the calculations made in this Study, Tokyo's population density ranks 
second only to that of Kobe, amonz the larce cities. Zone I has a density 
of 103,000 persons per Square mile, while Zone IT has a density of 55,000. 
The average density of Zones I and II combined is about 65,000 persons 

per square mile. Twenty-two percent of the total o- n lives east 

of Ueno Park, in an area of 15 Square miles = less than 5% of the total 

city area. 


The city's vulnerability is further increased by the combustible 
nature of its construction. Lowest estimates place the amount of 
predominantly wooden structures at over 90% of the total. As projected 
in the reconstruction Progrem following the earthquake and fire of 1923, 
approximately 22 square miles were to be rebuilt as "fire-prevention 
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zones”, an area equal 
This goal was never 
being the l 

Of the 


establishment 
above, present-day 
any other larce 


large and about 
over 100 feet 


mile, while 


averazes o 


bloek 
2 zone ec 
Railroad 


r 
and miscel 
A 


ido Railway 


sion ¢t 
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school grounds. 


ci which extends south, 
north of Zon 


m j rial. Several hundred 
t factories I 


1+ 


&re densely populated, homes and small 
ther in a solid mass. 
hazard throvchout this area is high. 

e the canal banks and the railroad freight 


The northwestern part of 
north lies the exten 
with munition plants 


plants and several Army engineering sch 


arsenal area. The 


Zone II is primarily residential. 


interspersed among low hills 


shools are located just so 
conspicuo O44 Be she Vans ) 


a ere eee ee Ore eee 
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Sive Koishikawa Arsenal area, an open military region 
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lse A few small munition 
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Looking north across the heart of Tokyo. View includes ali of Zone 
I, most congested area in city. Note how wide streets cut up area into numerous 
“Fire units’. The open Marunouchi commercial district is seen at left. 
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SECRET 


fitial congestion in Zone 1. View shows ‘‘Fire units’’ formed by 


Hix 


> 


Better-spaced middle class residences in western part of city. View 
shows interspersion of small factories, parks, schools and better residences which 
characterize western parts of Zone II. 
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Industrial section of SE Tokyo. View shows small factories com. _ 
urrounded- by- = 4553 Fu ae 


Woryers” AaniMAs t = 


mes ~ in the distance ave large favrariag View 


“overs SE corner of Zone I and part of Zone il fire areas. 


ee ee 


sd a < + 


Looking west into NE corner of Tokyo’s commercial section. View 


shows sharp line of demarkation between business 


buildings in non-incendiary part 
of city and inflammable residences in Zone I. 
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TOKYO, JAPAN 


NCENDIARY ZONE MAP 
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CITY 


Source: Air Obj. Folder, Noe 90.17, Tokyo Area 


Tarzet Zone = 


No. Target Name Sienificance “ulnerability 
ere eNOe Wilnerabi hits 


AIRCRAFT 


Nakajima Aircraft, With #356, estimated 15% engine 
Museshino Plant production. 


Nakajima Aircraft, With #357, estimated 15% enzine 
Ozikubo Plant Production. 


Nakajima Aircraft, Key foundry for area aircraft 
Tanashi Foundry industry. 


Mitsubishi Aircraft, Important production enzines, 
Oimachi Plant parts, instruments. 
es Soe 


Mitsubishi £ ircraft, 
Shibaura Plant 


Tokyo Sas & Electric Importent production planes, 
aie Seer 


Enginesring engines, parts. 
Tokyo Measuring 


Instrument Works 


WiLL Comnery 7 +32 ===" —besductions 

Shoda Aircraft Lit 

Aeronavtical Instruments No details. 

Nakajima Seaplane Works Little known. 
LIPPORTS 

Sunamsa chi Airport Important, new. 


Haneda Airport Larce; also research & 
manu fecturing. 


Susaki Airport Larce, formerly commercial. 


Shinagewa Airport Land & seaplanes; paratroops, 
flight testing. 


ARMS, MUNITIONS 
nt Nt hd 


Kayaba Engineering Co. Oerlikon cannon, airplane parts, 
flotation gear. 


Oriental Otis Elevator Co. Converted to bomb racks, gun 
turrets & mountings. 


nner onsansninceate sc 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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SECRET 


TOKYO (Cont'd.) 


Target Zone = 
No. Target Name Significance Vulnerability 


ARMS, MUNITIONS (Cont'd. ) 
ee CONG a.) 


Stearn ing & Converted to ordnance, armored 
Rollins Stock Mfg Co trains, tanks. 


Nippon Typewriter Co Converted to small gun parts. 
Army r ns Depot Depot near Ishikawajima Dockyard. 
Koishikawa Arsenal Area Heart of "Arsenal Area”; very 
(Targets 206-1335 below) important & large; targets through 
1335 produce ordnance, ammunition, 
bombs, instruments & include major 
stores and Hq. 
Army Arsenal 
Military Gunpowder Wks 
Army Branch Powder Pety 


Militery Works 


“ Powder Magazine 
Ordnance Storehouces 


Ordnance Storehouse 
Ammunition 


Powder Fety 
Navel Gunpowder Works 
Army Arsenal and Military Restricted area around #205 includes 2p 
Gunpowder Works army ordnence supply, Tokyo #2 Army 
Arsenal, etc., producing ordnance. 


Armory No details. 


Army Arsenal & Engineering No details. 
School 


Rolling Stock Company Converted to tanks, ordnance. 


AUTOMOBILES AND MOTORS 
Fa eh ea od 


Miyata Engineering Works Motoroveles, aircraft parts, 
— wake Engineering Works 
landing barge motors. 


ps nee ieee ee ee 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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SECRET 
TOKYO (Cont'd. ) 


Target Zone = 
No. Significance Vo lnerebility 


AUTCNYORILES AND MOTORS (Cont'd. ) 
eee 
Rikuo Enrine Company Motorcycles. 


Tkegui Motor Plant Internal combustion engines. 


Rarley-Davidson Large, builds motereycles, sidecars. 


Yoto reyele company 


Japan Machine Industry Airplane # auto parts; rptd some 
aircraft assembly. 


Japan Auto Company Diesel engines, autos, airplane parts. 
CHEVTCALS 
Japan Refining Works General chemicale. 


Tokyo Gas Co., large coking capacity. 
Omori Branch 


Tokyo Gas Co., Smaller branch plant. 
Sunmamachi 3ranch 


ee ne 


2 cee. 
Sranch of 


fertilizer 
COMMUNICATIONS 


Marunouchi Telephone Principal Tokyo exchange, je all 
Exchanre domestic & cable telerraph. 


Radio Sta JOAK Japan's main broadcasting station. 


Navy Department Towers Receives messaces from ships at sea. 


Factory #2 of Nippon With 4497 largest cormunications 
Sete equipment mfr. 


Cki Electric Company, Large electrical & communications 
Ltd PI #1 equipment firm. 

Fujikura Electric Large & important production 
Cable Works commnications equipment. 


Fety #1 of Medensha Special importance; rptd making 
Electrical Equipment Co aircraft detection equipment. 


889 Fety #5 of Nippon Specializes in Navy work. 
Electric Compary 


1421 Pety #2 of Medensha Transformers, electrical machinery. 
Electrical Equipment Co 


———————— 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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Zone = 


hin hi lie, 
wuinéerability 


acy 


Important copper wire 
manufacturer. 


Government Steam ortant, supplies railways < 
Power Station 5,000 Kw. 
a 


Tokyo Municipality Supplementery for tremways « 
Steam Plant 30,000 Kw. 


Tnawashiro Transforming 
Station 


Tsukiji Merket and 
Wholesale Warehouses 


Kanda Market 


jluces alloy steels; electric 
furnaces, mills, foundries. 


One of leading alloy~steel producers. 


Electric furmeces for Special steels; 
location not certain, 


Medium size; electric furnaces. 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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SECRET 


TOKYO (Cont'd. ) 


Target Name 


Zone = 


Significance Vulnerability 


IRON AND STEEL (Cont'd. ) 
Se ee A UORE Ge) 


Nisso Steel Mfg Co 


Sakurade Enginecring 
Wke 


Watanabe Steel Works 


Steel Plants in NE 
Joto Ku 


Absorbed 1938 by Nippon Soda KK. 


Girders, pipes, boilers, chemical 
& RR equipment. 


Group of small plants. 


Four small steel plants. 


MACHINES AND VACHINE 1% 


Shibaura Machine Tool 
Company 


Fitachi Engineering, 
Kameido 2 


“iisata Iren Works 


Tokyo Special Machine 


Nfe Co, Japan Physico- 


Chemical Co 
Ikezei Machine Foundry 


Koku san fachinery Co 


Kitashin Electric 
Engineering Co 


Tsugishima Machinery 
Company 


Riken Heavy Industry Co 


Physico-Chemical 
Industries, Ltd 


Lathes, frinders & abrasives, 
"jeeps". 


Important prod heavy industry goods, 
conversion to war roods. 


Machine tools, submarine motors, 
Diesel trucks. 


produces machine tools. 
Army end Nevy precision tools. 
Industrial machines, machine tools. 


One of most important producers 
machine tools. 


Electrical & precision instruments. 
One of many tool plants near Tshikawajima 
dockyard. 2a 


Produces "Riken” car; probable war 2b 
conversion. 


Abrasives, precision machinery. 2b 


NON]-"ERRCUS METALS 
———— 


Asahi Electro 
Chemical Co 


One of most important magne sium 
plants in Japan. 


SS serene 


Key Targets are Underlined. 


*Priority Targets. See 


Japanese Target Data, Issued March, 1943 
Saeaese sarget Dats, 
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TOKYO (Cont'd.) 
Zone - 
Target Name Signifiec Vulnerability 
PETROLEUM 
Ogura Oil Company Large. 


Rising Sun Petroleum Secondary storaze tank farm. 
Terminal 


560 Edogawa Petroleum More date required. 
Refinery 


359 Uibar O41 Company More data reavired. 


1566 Nippon Ci] Company Warehouses & storage. 


NAVAL BASES AND SHIPYARDS 
——————— eee 


330 Ishikawa jima Dockyard Important engineering worke, 
of Ishikawajima Shipbldg shipbuilding yard. 
& Engineering 
Susaki Dockyard of At least one 20,000-ton drydock, 


Ishikawa jima Shipbldg 3-4 bldg slips, gantriee. 
& Engineering 


ete re ee “7 
25S Scinning | 


Oriental Weaving Co Yarn, serge & mslin; probable 
Plants war conversion. 


TRANSPCRTATION 
———————_——_—_— 


Akabane Railroad Control min line outlets N 
Bridze & Junction out of Tokyo. 


Shinarawa Railroad Yards Rptd most important yard in area. 


Oi RR Works Second most important shops IR 
region. 


Ueno RR Station One of 3 major Tokyo pas“nger depots. 


Shinjuku Station Cne of three importent Tokyo stations. 
& RR Jes 


Arakawa River Bridges With #1370 controls outlet NE out of 
of Joban & Tobu Rail- Tokyo. 
roads 


Sumida River Bridge of Sobu RR E out of Tokyo; alternate 


Sobu RR; Ryogoku Bridge for Joban line. 
& RR Yard 


eee neice eesintestiomsieseinckicinnbeeesesesnenemeescseseeees 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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SECRET 


TOKYO (Cont'd.) 


Target Zone = 


No. Target Name Significance Vulnerability 


TRANSPORTATION (Cont'd. ) 
ee ee) 


1373 = Sobu RR Bridge, Arakawa With #1372 Sobu RR E out of Tokyo. 
River & Shinkoiwa Yd, Je . 


367 Tokyo Central Station Most important passenger station 
in area. 


Shiodome Freicht Yds Among most important yards in 
Tokyo vicinity. 


Tabata-Nippori RR Yards Among most important yds in Tokyo 
vicinity. 


Sumida River Bridge & With #1371 controls chief outlet NE 
Sumida River RR Yard out of Tokyo. 
of Joban Line 
MISCELLANEOUS’ 
eres 
Konishi Photo Works Leading photo equipment manufacturer. 


Japan Bakelite Co Leading & one of few important plants 
in Orient. 


Cc... eee 
Key Targets are Underlined. *Priority Targets. 


Japanese Target Data, Issued March, 1943 
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Population - 300,777 (1940). 


0 
Location = Between Tokyo and Yokohama, Latitude 35 31! N., 


Longitude 135° 42° 5. 


Importance = Althouch Kawasaki is a lerse, politically independent 
eity, it is in effect a highly industrialized suburb of Tokyo. AS «& 
result of the development of its heavy industries, the city has grown 
rapidly in the past decade, the popvlation havins more than doubled. 
Its mafor industries are; 


1. Oil refineries (three major refineries having over 10% of 
the capacity of all the Japanese-controlled refineries). 

2. Electrical ecuipment (larrest radio-teianhore clants in 
Japan; important electrical em ipment of all kinds}, 

3. Iron and steel (two major plants, of which the larcer r 
third among all Japanese steel plants). 

4. Machines and Tools (site of hure Shibaura Mngineering 
larce producer of heavy electrical equipment, machinery, tools 
munitions). 

5. Rubber Tires (approximately 20% of total Japanese capacity). 

8- Themicels (fertilizers and besic chemicals). 


Located on the waterfront are three larce and several small steam 
er plants which zenerate virtually all the steam power used in the 
rvo area. 


a tew public and commercial ildings, the city has relatively few sub- 
Stantial structures. The sux of over 100,000 persons during the past 
1D years has led to a mushroom crowth of cheap workers! homes, most of 
them concentrated just west of the bulee of the Tama River. 
concentration of residences is - 
in the Tsurumi di Whil istrict is politically a part of 
Yokohama, it is ; Kawasaki since it constitutes a 
reorraphical extension of that ¢ Concentrated on Kawasaki's 
reclaimed waterfront are some of Japan's most vital munitions plants. 


Fire Areas - Two fire arenas are designated. 


Zone I = Zone T, located we of the bulre of the Tama River, covers 
the most congested part of the city. is a predominantly residential 
area, with num-rous small factories along the Tcksaido Railroad. Also 
along the railroad are Plants #1 and #2 of the important Shibaura Electric 
Cos, key producer of electrical equipment of all kinds. The city’s 
commereial district is located alone the southern part. The elevated 
Tokaido Railway constitutes the only major firebreak. 


Zone II - Zone IT covers the densely built-up Tsurumi district, 
covered with Kawasaki's cheapest workers" homes. Kawasaki's larcest 
factories are located on the waterfront, just south of this fire area, 
These factories are modern Structures, many of reinforced concrete. 
cenerally speaking these plants are not winerable to incendiary attack. 
Within Zone II, however, are located the key Yokohama Rubber Co. and 
several chemical and machinery plants. 
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KAWASAKI 


Old view of Kawasaki, look ESE. The population has more then 
doubled since this view was taken and congestion has increased accordingly.. Large 
buildings in center are power stations and radio equipment plants. Other factories 
now located on other side of RR. 
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SECRET 


SELECTED TARGETS IN KAWASAKI CITY 
Sources Air Obj. Folder, No. 90.17, Tokyo Area 


Target 
No. Tarvet Name Sirnificance _ 


ARMS, MUNITIONS 
pend Ma Ee 
Unidentified Arms Plant fans, aircraft motors. 


Tsurumi Army ¢ avy Stores Rptd tarpaulin-covered stores, 
heavily defended. 


AUTOMOPILES AND MOTORS 
SS 


Ishikawajima Motor Co, Military vehicles, Diesel engines, 
wun carriages. 


Coop Auto Works Secondary auto pisni. 
BUILDING MATERTALS 
Cement Company Secondary. 
CHEMICALS 


Fertilizer Vital importance; one of largest 
— Ne 
Artificial 


Freee en © ae arena ee 
445 prugucts Of ail kinds. 


Tokyo Gas Company, Most important branch Tokyo Gas 
Tsurumi Branch ‘Company. 


COMMUNICATIONS 


Facto #1 of Nippon With #326 larsest communications 


Electric jmp equipment mfr. 


Factory #1 of Tokyo- Major radio-telephone equipment 
Shibau ra Electric Go. plant. 


_—_—_ 


Factory #2 of Tokyo= Major radio-telephone equipment 
Shibaura Electric Co. plant. 


Oki Electric Co Plant Former main plant. 
#2 
Showa Wire Cable Co. More data required. 


Tokyo Electric “ire & Important manufacturer copper & 
Wanufacturing Co. brass wire. 


Kawasaki Naval Wireless No details. 
Station 


Nippon Electric Wire & Important wire & cable plant. la 
Cable 


See sr eeeneseennseeieneenensoeeses 


Key Targets are Underlined. *Priority Targets. See 


Japanese Target Data, Issued March, 1943 
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KAWASAKI (Cont'd. ) 


Target Name 


Zone = 
Significance Vulnerability 


Tokyo Electric Power 
tins Station, 

= =) Av eed 

Tsurumi Plant 


Kawasaki Electric Power 

for Japanese 
jovernment Railways 
aameeenae 


Tokyo Steam Power Plant 


Kawasaki Substation #1 


Tokyo Electric Power 


South Vanchurian Wharf 
and Warehouses 


\ Cont'd. 


. 


h tension power equirment. 


One of area's 5 lerrect - 178,000 
Kw (1936). 


larce, chief power source for Gov't 
railways of area. 


One of area's 5 largest - 70,000 Kw. 
Important switching & transforming 
station. 


Vedium size. 


Government railway station. 


Larre, has two travelling cranes. 


TRON AND STEEL 


Japan Steel Tube Co. 


Imperial 
Japan Service Company 


Criental Steel Products 


Oe 


Tokyo me 
mabe 


so Work 
© WOrkKs 


Tokyo Nakeyama Iron Works 


Rated most important steel plant 
in area, 


Tron, steel; supplies Tsurumi Steel 3b 
and Shipbuilding. 


One of larze plants. 


Stainless steel, rolling & forging. 3b 
Specializes in structural steel. 3b 
Special steels, aircraft and 3b 
auto parts. 


iron products. 


SS 


Key Targets are Underlined. ¢Priorit Targets. 
Japanese Target Data, Issued March, 1943 
Spanese Target Pate, 
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SECRET 
KAWASAKI (Cont'd.) 


Zone = 


Target 
No. Target Name Significance Vulnerability 


MACHINES AND MACHINE TCOLS 
———_—— eee 


133 Shibaura Engineering Vital importance; electrical 3b 


Works, Ltd. equipment, navy turbines, mnitions. 
NAVAL BASES AND SHIPYARDS 
ET ARDS 
Tsurumi Steel and Ocean-roing tankers, other shins; 
Shipbuilding Co of rptd also cruisers. 
Asano Corp. 
PETROLEUM 


Mitsubishi Cil Refinery Japan's largest; produces aviation 
gasoline, lubricants. 


Petroleum Center Four refineries & storage, aviation 
gasoline etc. 


Hayama Petroleum One of area's largest refineries. 
Refinery 


Aikoku Petroleum Refinery Fairly large. 


Asaishi Petroleum Co. oil & gasoline. 


gasviine oy coal 


Yokohama Rubber Company ‘atic rubber 


SUGAR 


Meiji Sugar Factory Beet sugar plant; rptd large 
alcohol expansion. 


TEXTILES 
Fuji Spinning Millis Indeterminate importunce. 
TRANSPORTATION 


Tama River Bridges Possibly area's most winerable 
RR bottleneck- 


Tsurumi River Bridges Only outlet S from Tokyo & Kawasaki 
except #1367. 


Tsurumi Shunting Yard Most important yard in Kawasaki. 


Key Tarzets are Underlined. *Priority Targets. See 
Japanese Target Pata, Tesued March, 1943 
| SECRET 
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CReT 


YOKOHAMA 


Population - 968,091 


Location - Western 


Longitude 135° 38' 5, 


Importance - In peacetime, Yokohama was 
port. = Teo s 


center, its industri ose in Tokyo and 
Kawaseki. The oil refineries, shipyards, 
chemicals and alumina. A moderate 
ne factory is reported to be located a few miles south 
of the city. The city's creat warehouses, now partly unused due to 
cessation of commercial transport, are probably utilized for storin 
military goods of all kinds, 


Yokohama is an i I ant transportati 
Tokyo RR line lead 
some of the most 
parallel the main 
point. 


General 
@ valley which opens toward th 
valley. The city has expanded y in recent 
settlements are now located in he valleys across 
the city proper. The city is 
wide streets and multi-track re 


bluffs, v nulation 
target areas cc by Zones I and I below), are about as 


nerable to incen r mbinz as th f other large cities. 


The pattern of land use is fairly regular. The commercial district 
is concentrated in the eastern pert of the city Proper and extends down 
to the warehouse dictrict near the main piers. Here are located virtually 
all the public buildings as well as lerre business offices. To the east 
and NE is « larcre district of werehouses, wholesale houses and larre 
stores. To the west is the heart of the city proper, a predom tly 
residential area. The industriel zone stretches northward alone the 
waterfront toward Kawesaki with e Spur bending southwestward alone a 
valley from the main Yokohama PR Station. Some of Yokohama's most congested 
workers' quarters stretch along the railroad line toward Kawasaki city. 
A region of better spaced residences stretches along a valley across the 
Yamate bluff on the SE side of the eity proper. 


Fire Areas = Three areas. are indicated as suitable for incendiary 
attack. 


Zone I - Zone I covers the center of the city proper, a triangular 
area congested with residential and mercantile structures. This is the 
most densely populated rericn in the city, and according to fire insurance 
ratings, the highest in fire hazard. Dense clustere 9? wooden residences, 
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Yokohama (Cont'd. ) 


broken only by narrow Streets, extend inward from the numerous fire 
breaks (wide streets and canals). The northern and western parts of 
this district, covered with cheap native shops and theaters, are 
especially inflammable. With the exception of such public buildincs 

Qs schools, police stations, etc., the prevailing construction is wood. 
There are no larce factcries in this zone and comparatively few small 
househclé shops. 


gone II - Zone II comprises two separate fire areas. 


The larger portion of Zone II consists of a long, narrow strio 
extending northward along the waterfront from the Yokohama Port area 
almost to the Tsurumi River. This is a mixed residential /industrial 
region, with most of the city's heavy industry along the waterfront and 
cheap workers' homes along the railroad lines. While there are many open 
Spaces (near the railrosd and factories), much of this area ic densely 
built-up with inflammable structures. 


The central part of this area, just NW of the Yokohama Station, is 
covered with saw mills and lumber Storeges interspersed among workers! 
homes. A cheap mercantile district extends through the middle of the 
area, between the Toxyo-Yokohama RP and the industrial belt along the 
waterfront. Workers' homes extend alone the railway lines and inland to 
the fooc of the flanking hills and into the valleys. The northernmost 
part is a residential area with numerous small factories and stores. 
Located along the waterfront, within the boundary of this area, are such 
industries as oil refineries, automctive, chemical and machinery. Also 
located here are oi) tank farms, larcve wareho:ses. plan* 


RiSS Covers THF .centan..of BO pe ae mpl toe systems “The 
southern part of this area covers the commercial, wy use and dest 
mercantile district of the city. Most conspicuous are the western-type 
commercial structures, housins some of the lerrest business offices as 
well as wholesale and retail houses. These are the most fire-resistive 
structures in the city, approximately 50% being of "fireproof" con- 
struction. Just to the east are Yokohama's preat warehouses and storage 
sheds, some of them of inflammable construction, and most of them housing 
combustible materials. The entire southern part of this area is well- 
zoned, with wide streets and canals and only occasional conzestion. The 
northern part, however, ranks second in fire hazard only to Zone I. Here 
are located the huce Takashima RR Preicht Station, the Yokohama Passenger 
Station and a lerce area of inflammeble storage sheds. Extending westward 
into two valleys are workers! homes, cheap mercantile districts and a 
central industrial belt, the site of electrical equipment, chemical and 
textile plants. The western outskirts of the ares cover better con- 
structed and wellespaced resija-; al districts. Located alcng the 
waterfront, on the border of this area, is the huce Yokohama Dockyard. 


The second part of Zone IT covers @ residential settlement located 
on the south side of the Yamate bluff, south of the city proper. This 
is an area of congested dwellings and mercantile buildings, moderately 
inflammable and with few effective fire breaks. 
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SECRET 


YOKOHAMA 


Looking SW into the residential section of Yokohama, ZoneI. Large 


buildings in center are part of cit 


y’s well-zones, fire-resistant commercial district, 
Zone Il, At lower left is part of wa 


rehouse area. Yokohama Dockyard. (Tx; 


Detail of residential section of Yokohama proper. Note that, while city blocks are 
congested, there are numerous effective fire breaks. 
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View of Zone | in northern part of Yokohama proper, with part of 


Zone II in background, 
These streets would probably not act as effective fire breaks. 


Note that houses form a solid mass in each 


bloek. Large waterfront factories are visible at upper center, 
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SECRET 


YOKOHAMA 


Looking south over Yamate Bluff and the southern residential section of city, 
Zone II. 


Looking north across mixed industrial/residential section of city. 
Several shipyards, RR freight yards and miscellaneous factories are located along 
the waterfront (Targets 66, 71, 70, 63,67). In the foreground are city gas works, 
lumber storages and electrical equipment factories. Residences extend into valleys 
at left. 
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SELECTED TARGETS IN YOKONAMA CITY 


Air Obj. Poljer, No. 90.17, Tokyo Area 


Yokohama Naval Air Station Flyine boat patrols. 


S owoewtprore 
’ ~TiUNS ; 
— — ‘ 


Kurada Iron 4orks Builds steel hulls. 


Nirada Firecracker Rptd converted to munitions. 
Factory 


Inflarmable Storare 
Docks 


Ammunition Storaze 
Three Powder Marazines 


Powder Warazine 


New, probably enlarzed; by-product 


chlorine. 


Nippon Carbon Company Learcest unit principal Jap producer 
Factory #1 carbon electrodes. 


Niigata Sulphuric Acid large, new, built by U.S. 
Comnany technicians. 


Hodogaya Rptd one of important chemical 
argets in Empire. 

COSMUNI CATIONS 

—<— 


Yokohama Telephone Larzest in Yokohama. 
Exchange #1 


Furukawa Electric Co. Important production telephone- 
: 


Plant #1 telecraph wire, accessories. 


Japan (Radio) and Converted to war communications. 
Phonozraph Company 


ELECTRICS POWER 
<neeateaannmnanntnaaeeess 


Kanagawa Steam Power One of 5 largest in area « 
ant 21,500 Kw. 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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YOKOHAMA (Cont'd. 


Significance 


Hodogaya Substa 


Yokohama Electri 
Light Company 


Yokohama Harbor 
Passenzer Wharves 


Yokohama Main Pier 
Kyoritsu Warehouse 


Yokohama Central 
Wholesale Market 


Mitsubishi Warehouse 


Yokohama Viarehouse 
(North ) 


sompany 


ative Purchasinz Co. 


nous 


East Asia Development Present use unlmown. 
Company ‘Warehouses 


Hiraidzwi Orig Denot Present use unknown. 
Naniwa Warehouse Present use unknown. 


Important; boilers, other 
industry goods. 


NCN-PERROUS METALS 
bbe HD vit tally Reeth daa od 


Japan (Showa) Electro One of most important alumina 
Chemical Company plants in Japan. 


ee 


Key Targets are Underlined. *Priority Targets. See 
Japanese Tarzet Data, Issued March, 1943 
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SECRET 


YOKOHAMA ( Cont'd.) 


Tarcet Neme 


Orura O11 Company lLarze refinery & tanks. 
Oriental 011 Company Cil & gasoline. 


Eastern Petroleum O11 * asphalt. 
Refinery 


Japan-American Oil Fuel oil, zasoline, 
Company kerosene; small. 


Lighthouse Rureau Oil Petroleum stores & military 
Tanks and Kanagawa supplies. 
Sasoline Tanks 


Matsukata Oil Stora¢ Petroleum & gasoline stcrazce. 


Yokohama Dockyard One of lergest in Japan. 
Asano Dockyard Almost entirely a repair yard. 


ia ra eae ate coven oe enh op : : 
BF ee OT Sa EE FT SE STL IH MS, ~ 
a wd eS ete aed Pe ie ee es areas 
tO a. USOT SAT 2. em eee eave 


A 


“sh aS 


OM eye 


=) ~ cccpeanan oe 


thief passenzer c 
Yokohama. 


Higashi Yokohama Yard Second most in 
Yokohama. 


a atic ans aeoonansan 
Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued, Narch 1943 
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Recent prewar 

AS @ manufacturing 

trace and commercial city. 
located here are: ordnance arsenals 


other metal all 


e total production 
factories 
Located in 
and Wakayama) are 
eka for components 


waterfront 


; 
fovernment 


inct pettern 
ed in three parts 


occupies the enti southeaste 


ets are 


stretches alo 


concentrated in a 


Another industrial area is 
iler pattern is broken by 
interspersion of worker homes amone i rial and 
ildines 

is one of Japan's most opulated cities, ranking about 
his respect. According calculations made in this study, 
ge population density of is 81,000 persons per square 
Zone IT is 60,000. The overall density of Zones I and 
64,000 persons per square mile. 


a 
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Population density and susceptibility to conflagretion are 
highly correlated. According to fire insurance ratings, the areas 
which rate hizhest in fire hazard are located just south and west 
of the central business district. Other areas of hizh fire hazard 
are located in the fork of the Yodo River (just NE of the Osaka 
Railroad Station) and just SE of Osaka Castle. These districts are 
all within the area of preatest population density, and they include 
both industrial and residential zones, 


As mentioned above, Osaka is a vital transportation corridor and 
its industries are absolutely dependent on the functioning of this 
transportation. The city's most important railroad stations and freight 
yards are located in areas where population density and fire hazard are 
high, and the main railroad lines pass throuch the most conrested areas. 
The main port facilities and warehouses adjoin a conzested and inflammable 
area and constitute important objectives for incendiaries. 


To a greater extent than in most cities the areas of greatest con- 
eestion and inflammability are also the sites of important industries, 
Most of the larcer industries tend to concentrate along the upper Yodo 
River where population density and fire hazard are hich. Moreover, 
thousands of smaller factories are Scattered alonz the periphery of the 
main industrial belt, in the midst of the most congested and inflammable 
parts of the city. 


Fire Areas - As indicated on the accompanying map, there are five 
——_— 
fire areas in Osaka. 


Zone I = Zone I covers the commercial district in the heart of the 
city, as well as an important industrial district near the waterfront and 
a congested residential/industrial area in the fork of the Yodo River. 
The central por n of this zone covers not only the commercial district 
(with its heavy concentra of business offices, retail and wholesale 
establishments, etc. o the local and prefectural rovernment 
offices. 


<£ 
uD 
co 
-— 

= 


The southern and western parts of this zone cover a mixed industrial / 
commercial/residential &rea, where both population density and fire 
hazard are the highest in the city. Located in this part of the zone are 
such important industries as copper, aluminum and steel alloy plants, 
machine and tool plants, automobile and aircraft parts factories and 
chemical plants. The northeastern tip of this zone covers a mixed 
residential/industrial area, the site of one of Japan's larcest copper 
refineries and fabricating plants, as well as several machinery and small 
arms plants and textile mills. The Osaka Station, Osaka'’s main passenger 
Station is also located in this district. 


In addition to the individually important plants mentioned, there 
are scattered along the SW and N parts of this area hundreds of small 
factories, an electric car barn, the city's cas works, central post end 
telegraph offices and the hure Osaka central food market. 


Zone II = Four fire areas comprise Zone II. 


The western area, along the waterfront, includes the important port 
area, congested with warehouses. Within this part of Zone ITI the roof 
coverage is -reatest in the district immediately east of the Osaka piers 
(an area of warehouses, wholesale establishments, workers’ homes, and 
industrial plants). Among the most important industries in this area are 
@ steel plant, machines and tools, oil refineries and storares, shipyards, 
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automotive (partially converted to munitions), chemicals and a power 
plant. Several freicht yards, important for trans-shipment of land- 
sea cargo, are also located in this area. 

A second part of Stretches along the south bank of the 
Yodo River. This is pr r n industrial area. While not as 
congested as the part h ity just to the SE, it is the site of 
many combustible structures, pa ticularly along the river bank where 
wooden and sheet metal warehou extend in a solid mass. Several 
large industries are located here, among which are locomotives works 
(at least partially converted to heavy ordnance), machine and tool 
plants, several heavy chemical and dyestuff plants, aluminum and other 
metal alloy plants, and a 


Zone II extends alone the eastern 
er to the north to the more open 
This is a mixed residenti 
industries in the nor 
of Japan's larvest automati 
there are five or six other arms 


Military barracks and 
headquarters are lo the most comeested part of 


th rea is ou SOL 1 Several larve 
+B southern part of the area 
is predomins resi Secominzg more open to the SE. The Kansai 
kaido line pass through the most congested 


C4 3348, AF 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 
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Part of the commercial district in center of city. Note the interspersion of 
inflammable structures among larger, more fire-resistant buildings. 


Looking east over government buildings on Nakano Island. Crowded residential 
district at left is typical of Zone I fire area in northern Osaka. 
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Detail of small factories in northeastern Osaka, Zone II. Note absence of fire 
breaks of any kind. 


Looking NE across Aji River into factory zone in northern Osaka, part of the 
Zone II fire area, 
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Looking east along Aji River in Zone II industrial area. 
works and an oil storage are visible in upper left. 
right side of river are typical of industrial 


City gas 
Factories and warehouses on 
districts near waterfront of Osaka. 


View of tramway car barns in southern Osaka. View looks north 


along a wide avenue, showing typical congestion on either side of the “conflagration 
stop”. Large factories are visible on horizon and a fire observation tower is seen 
at upper right. Zone I. 
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2poRrT 


SELECTED TARGETS IN CS 


Sources Air Obj. Polder, No. 90.25, Oe 


Target 


No. Target Neme 


Fukada Licht Airplane 
Ltd 


AIRPORTS 
Osaka Airdrome 
49S, NUNITIO 


Asahi Communications 
and Arms Factory 


Kewaka Electric Machinery 
Coripany 


Kyohan Arms Manufacturing 
Company 


Osaka Machinery Company 
(Arms) 


Sonobe Iron Works 


(Arms) 


Taido Metal Works 
Toyo Machinery Company 
Toyokuni Machinery 


Tron Works for Army 
and Navy 


Asahi Arms Factory 
Locomotive Mfg Company 
Osaka Zoki Company 
Osaka Arsenal 
DN 

Osaka Kotsu Auto Mfr 
Nissan Jidoshe 
Teikohu Rivet Company 
Oseka Al Seisskusho 

CHEVICALS 


Dai Nippon Celluloid Fety 


i rn so seeneneseosisieniseniosaeesenes 


Key Targets are Underlined. 
Japanese Target Data, 
SECRET 

-le 


4 


aka Area, Issued Warch 1, 1943 


Significance 


Licht planes, gliders. 


Substantial. 
NS 


No details. 


Projectiles. 


No details. 


No deteils,. 


Army & Navy ordnance. 
Rptd war conversion, no deteils. 
Ordnance, no details. 


Arms & aircraft parts. 


-4re6, rptd converted to ordnance. 


Arms, munitions & 


machinerye 
One of most important arsenals. 
OTCRS 

More date required. 

Sars, trocks, busses. 


Auto ports. 


Auto parts, machines & aircraft. 


Rpvd lerze protucer explosives. 


*Priority Targets. See 


Issued March, 1943 


C4-3348, AF 
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OSAKA (Cont'd.) 


?7one « 


Tarzet Name s “vf 
eee nett e eemerneeencnee oms nemesis ayer es ee eee ge, 


Nihon Glycerine factory VYore required. 
Kobe Acetic Acid Company Vore required. 
Lto Acid Factory 

Sulphuric Acid Plant required. 


Aoki Chemical Works required, 


* phosphate. 


Kasucade No 1 Steam 


Power Plant 7 oe 


Kasugade No 2 Steam 


Power Plant 


Fuku zaki Steam 
Power Plant 


Kizucawa Steam 
Power Plant 


Osake Harbor One of Japan's important harbors. 


Sumitomo Steel Important; castincs, forgin-s, 
Works No. | special steel. 


Sumitomo Steel Works More data required. 


Ko. 2 

Asai Iron Works More data required. 

Osaka City Steel Works Important, open hearth furnaces. 
Aikoku Steel Works More data required. 

Lto Steel Works Nore data required. 

Nakacawe Iron Works } sata required. 

Umebachi Iron Works Kore deta required. 

Kurimoto Iron Works data required. 


Osaka Metal Works Co. More date required. 


a 


Key Tarcets are Underlined, *Priority Targets. See 
Japanese Tarzet Mata, Issued March 1943 
— ES eta, 
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SECRET 


OSAKA (Cont'd.) 


Significance Vulnerabili 

TRON AND STEEL (Sont'd. } 

Kuboda Iron Works More data required. 

Osaka Kozai Company More data required. 

samamori Steel Works More data required. 

Kaka Foundry Works More data required. 

Sambei Metal Works More data required. 

Iron Works More data required. 

Nihon Steel Pipe More data required. 

Kuboda Iron Works More deta required. 

Wakayama Iron Works More data required. 

Mibeara Iron Works More data required. 

Nekayane Steel Works Important, blast furnace products. 
MACHINES AND MACYINE TOOLS 


Kansei Electric More data required. 
Machinery Co. 


Dai Nippon Crane More data required. 
Manufacturing Co. 


Amatsuji Steel Ball Rptd only Japan production bearing 
Bearing Company balls. 


Osaka Wakayama Iron Works Machine tools, geuces, aeroplane 
engines & parts. 


Hatsudori Seizo Diesel engines, locomotive parts 
& machinery. 


NAVAL BASES AND SHIPYARDS 
————_—_—__ eee 


Osaka Iron Works Importent; can build ships of 


Unit No. i 12,000-ton class. 


LI 


Fujinagate Shipyard Licht cruisers, destroyers, 


submarines. 


Osaka Iron Works Operates in conjunction #272. 


Unit No. z 
NON-FERRCUS METALS 
———— 


Sumitomo Electric Wire Important. 
and Cable Works 


Sumitomo Copper and Steel Very important; copper, aluminum 
Tubing Company products, etc. 


a ae 


Key Targets are Underlined. *Priority Targets. See 


Japanese Target Data, Issued March, 1943 

<Spanese Target Data, 
SECRET C4-3348,AF 
eZ 
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SECRET 


OSAKA (Continued) 


Target Zone - 


No. Target Name Sicnificance Vulnerability 


NON-FERROUS METALS ( Cont'd.) 
265 Tai Nippon Tungsten Company More data required. 
689 Osaka Aluminum Company More data required. 
690 Asano Copper Works Important, bars & rods. 


692 Sumitomo Copper Works and More data required. 
Warehouse 


Taido Aluminum Company More data required. 

Mitsubishi Copper Refinery Rptd one of four largest in Japan. 

Toyosaki Copper Works Important, sheets and plates. 
PETROLEUM 


Maruren Toyo Petroleum Secondary, 1,000 barrels per day. 
Refinery 


Mitsubishi 011 Company Important storage. 
Osaka Oil Refinery More data required. 


Rising Sun Petrolewm More data required. 
Tanks 


Standard Vacuum 011 Co. Minor storage. 
TRANSPORTATION 
Osaka City Railroad Station Most important station in Osaka. 2a 
Shinyodo Railroad Bridge #1 Key bridge Tokaido Line entering Osaka.3c 
Shinyodo Railroad Bridge #2 On Osaka-Kobe main line. 3c 
WATER SUPPLY 
Osaka Water Works Principal water works for Osaka. 
MISCELLANEOUS 


Osaka Central Market Largest in Osaka. 


ee . 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1945 
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SECRET 


KOBE 


Population = 967,234 (1940). 


° 
Location = NW head of Osaka Bay, Latitude 34 40° N., 


Longitude 164° 10' E. 


Importance - In peacetime, Kobe ranked as one of Japan's leading 
ports and shipbuilding centers (having built approximately 23% of all 
types of ships built in Japan in 1937-38). At present, it is also 
important as a producer of aircraft, steel and steel alloys, rubber 
tires, heavy ordnance, railway equipment, machinery and machine tools. 
Located near Kobe, and partially dependent on it for materials and some 
of their workers are aircraft, chemical and textile plants. In contrast 
to other larze industrial cities, there are comparatively few small 
industries (match factories and food processing plants) scattered 
throughout the city. 


Kobe is also an important railway center, being the terminus of the 
Tokaido Line (Tokyo-Kobe) and of the Sanyo Line (Kobe-Shimonoseki). 
There are five railroad stations and an important rolling stock factory 
in the city. Kobe is an important trans-shipment point for military 
and civil cargo. 


Kobe is the capital of Hyogo Prefecture and the seat of its civil 
and military administration. 


General Description <- The city occupies a long, narrow strip of 
land, flanked on the south by Osaka Bay and on the north by a range of 
nigh, wooded hills. The restricted area for development has made for 
considerable conzestion with relatively few open spaces. The major fire 
breaks are the elevated Tokaido RR lines and three wide avenues which 
extend E-W slong the entire length of the city. The major N-S breaks 
are located on either side of the central Kobe piers. 


The commercial district is located in the center of the city, just 
NW of the central piers and south of the elevated railway lines. The 
principal government and other municipal buildings are located N and W 
of the commercial district, in an area extending up into the foothills 
to the north. The predominantly residential districts are located to 
the west and north of the commercial district. Another residential area, 
this one interspersed with factories and some commercial buildings, 
extends along the eastern side of the city. Better spaced residences, 
schools and public buildings extend along the foothills at the northern 
outskirts of the city. 


Kobe is probably the most densely populated of Japan's large cities, 
According to the culculations made in this study, Zone I in Kobe has a 
population density of 104,000 persons per square mile, while Zone II has 
a density of 60,000. In other words, the averaze density of Zones I and 
II is about 76,900 persons per square mile. 


Kobe, a city with no large rivers or canals, is dependent for water 
on 3 large reservoirs in the hills to the north. This water supply has 
never been plentiful and it is considered dangerously low for large-scale 
fire fighting, especially in the dry season. 


Fire Areas - There are four fire areas in Kobe. 


Zone I - Zone I covers the heart of Kobe city. It extends along 
both sides of the Tokaido Main Line and is bounded on the east by the 
Kobe Steel Works near the waterfront and a cemetery to the north and 
on the west by the Shinminato River. The center of this area is 
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Kobe (Cont'd.) 


occupied by the city's commercial district, conspicuous by its 

modern western buildings among which are interspersed densely-crowded 
dwellings. Just W and N of the commercial district are the government 
buildings, central post and telegraph offices and other public 
buildings. A solid mass of workers' homes extends Wand N. This is 
the most densely populated part of Kobe city, with few fire breaks and 
very few fire-resistive structures. Among the most important 
industries located in the western part of Zone I are aircraft, ordnance, 
machinery, chemical and shipbuilding. The eastern part of Zone Iisa 
mixed residential /commercial/industrial area. Located here are many 
native stores and food processing plants, with larze clusters of flimsy 
wooden warehouses. Workers' homes extend throughout this part of the 
zone, particularly near the elevated railway line. Among the most 
important industries located here are rubber, steel and chemical. 

Small factories are scattered throughout this part of the zone. ‘Two 
important steel plants are located on the waterfront, just outside this 
zones According to insurance ratings the districts of highest fire 
hazard in Kobe are located in the eastern and western parts of Zone I. 


Zone II = Zone IT comprises three separate areas. The easternmost 
area covers a residential district. There are relatively few modern 
buildings in this area, and most cf the Structures, while not as closely 
crowded as in the center of the city, are nevertheless highly inflammable. 


The southernmost part of Zone II covers the city's main port 
facilities. Many warehouses and wholesale establishments extend 
throughout this zone. Their construction varies from ferro-concrete to 
wood, and the buildings are well Spaced. While it is unlikely that any 
serious conflagration could develop here, the combustible contents stored 
in most of these buildings render them highly suitable for incendiary 
attack. 


The western section of Zone ITI extends from the conspicuous 
Mitsubishi Dockyard on the E to the western outskirts of the city. The 
southern part of this area is highly industrialized, the northern 
part predominantly residential. The principal industries located here 
are shipyards, aircraft, rolling stock, textile mills, chemical and 
precision instruments. Also located here are suger refineries, a large 
oil storage and an important power plant. 


It is important to note that the principal freight and passenger 
he most congested parts of the city. 
h of the elevated ri 
vulnerable to damage by conflagration. 
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SECRET 


Panorama of Kobe City showing typical residential congestion which surrounds commercial district in center and factory district at right. 
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SECRET 


Looking east over Dunlop Rubber Plant (Target 14) in eastern part of Kobe. 
Note congestion of warehouses and workers homes. 


F >,” 
ar autntiss 
tw as 
ior a ; 
' an | , 
Firs . 
| 
4 e¢t) 
Elevated Tokaido Main Line in center of Zone I area showing 


congestion of housing which borders the RR. Large buildings in upper right are 
government offices. Looking NW. 
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SECRET 


KOBE 


Eastern section of Kobe, covering Zone I at right and Zone I at left. 
Note that congestion of workers’ homes crowds large industrial plants in center, 


Plants are Kobe Stecl Works, Units 1 and 2 (Targets 5 and 6) and Dunlop Rubber 
Plant (Target 14). 


Main port area of Kobe (Target 22) showing storehouses and large 


warehouses. View shows typical unit fire areas cut out by wider streets and elevated 
Tokaido RR line. Zone I. 
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SECRET 


SELECTED TARGETS IN KOBE CITY 


Sources Air Obj. Folder, No. 99.25, Osaka Area, Issued March 1, 1943 


Target Zone = 


Roe Target Name Significance Wulnerability 


AIRCRAFT 
Kawasaki Aircraft Factory One of largest plane, engine plants. 


Kawasaki Dockyard Company, One of largest plane, engine plants. 
Ltd Aircraft Worke 


Kawasaki Dockyard Company, Rptd under construction, more data 
Aircraft Works (Point required. 
Kawa ) 


Yamamoto Airplane No details. 
Implements 


ARS, MUNITIONS 
posal hak St Sn 
Army Ordnance Factory No details. 
CHEMICALS 


Kaneyama Chemical More data required. 
Works 


Sakafuchi Soda and More data required. 
Vacnesium Factory 


Asahi Carbonic Acid More data required, 
Gas Works 


Taiwan Sugar Refinery Important; sugar and alcohol 
Meiji Sugar Refinery Sugar & alcohol. 
ELECTRIC POWER 


Minatogawe Steam Secondary = 38,000 Kw. 
Power Plant 


HARBOR FACILITIES AND WAREHOUSES 
——— See 


Kobe Harbor District Most important section of Kobe 
No. 1 Harbor. 


Kobe Harbor District Important for coast-wiee shipping. 
No. 2 (Eyogo Harbor) 


TRON AND STEEL 


Kobe Steel Works Importent, rptd 10% Japan output. 


mit ioe 2 


Kobe Steel Works Operates in conjunction with #. 


Important, steel for Dockyard 
shipbuilding. 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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Zone =< 
Vulnerability 


Uyenoshita Steel Works More data required. 
No. 2 js 


Uyenoshita Steel Works More data required. 
Unit No. 1 


MACHINES AND MACHINE TOOLS 
——— 


Imperial Precision More data required. 
Machinery Works 


Precision Machinery Works More data required. 
Kobe Machinery Works More data required. 
Kobe Engine Factory Nore data required. 
More date required. 

NAVAL BASES AND SHIPYARDS 


Mitsubishi Dockyard Important; building & repair, 
capital ships. 


Kawasaki Dockyard Company Important; can build capital ships. 
PETROLEUM 

Rieing Sun Petroleum Co Important storage terminal. 

TRANSPORTATION 

Kobe Railroad Station Central passenrper station. 

Onohama Railroad Station Important freight station. 

Sannomiya Railroad Station Passenger station. 

Wadamisaki Railroad Station Important freight station. 

Takatori Railroad Station More data required. 

IGR Shops, Takatori Very important repair & maintenance. 

RUBBER 


Dunlop Rubber Works No 2 Rptd over 50% tire mfg capacity of 
4 Empire. 


Asahi Rubber Works More data required. 
Hanshin Rubber Company All kinds rubber products, 
Yokohama Rubber Company All kinds rubber products. 


SS ren pneiestnennonsnensieseninrenennessineeeneee ee, 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 1943 
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as well ac 1a processing plants. In 1938 Japanese 
industria isted 5,863 factories (employing five or more 
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the Imperial Government Railways 
lectric passenger railways which connect 
t 


their terminals 


Rois Prefecture and © seat 
military adminis r SS port ranked among Japan's 
peacetime, 


thern 


is provide waterbreaks through the central urban area, 
! are narrow and their banks are lined with inflammable lumber 
“ages, warehouses, landing Stages and dwellings, There are severs) 
generally NeS and E-W, as well as the "Y"~shaped 
which may provide effective fire breaks. 


nimum I 
nomes. Th 4 portion of th specially 
] Wider streets and bet t 
heastern parts of the city. 
y &re built in the treditional 
hly inflammable. Many of the newer factories 
resistive construction, asbestos or metal sheeting over steel 
nforced concrete. The older plants, however, rate high in 
fire hazard, although some of them (notably the large textile plants) are 
equipped with sprinkler sy There is a high correlation of older 
industriel plants and dense workers' quarters, seriously exposing these 
factories to damage by conflagration. The newer factories are located 
along the NW, NE and Southern extremities of the city. While several of 
these factories are Surrounded by the homes of their employees, they are 
generally not as much exposed to damace by conflagration as are the 
older plants. The city's vulnerabitity to incendiary attack may best be 
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Shown by the following official released 


Number o 315,402 
Cthers 10,638 
rete buildings 361 


Number of con 


° c 
Number of brick buildings opt 


Fire Areas - Four fire areas are indicated. 
Seinen 


Zone I = Zone I comprises the heart of Nagoya city. In the center 
of this area is the city's commercial district, including many company 
offices, banks, wholesale establishments, textile company showrooms and 
department stores. To the south and east of these business buildings 
are hotels, theaters, the main post and telegraph offices and numerous 
factories of moderate size. Factories and warehouses dot the southern 
part of thie zone esvecially along the banks of the canals. 


According to fire insurance ratings the part of Zone I immediately 
South of the Naroya Castle Grounds contains the only "first class” 
(fire resistive) construction in the citye Even here, however, the fire- 
resistive buildings, which front on wide streets, adjoin dense clusters 
of workers' homes and small household shops - all known to be inflammable. 
There are about 6 wide streets in this zone which may constitute effective 
fire breaks, at least in the absence of wind. Two canals constitute other 
breaks, the effect of which is questionable in view of the highly 
inflammable structures on their banks. 


Zone Zone IT comprises three 4 r One of these districts 
extends along the eastern side of th 3 The southern half of this 
district covers important aireraft factories, alloyed steel plants, 
arsenals, a synthetic petroleum plant and hundreds of smaller factories. 
Workers' homes crowd these factories on all sides. More open residential 
areas extend eastward. The northern half of this district covers two 
aircraft engine factories, four larrze machine tool plants, several textile 
plants and many smaller factories interspersed among workers' homes. The 
western part of this district (next to the Castle Grounds) contains the 
prefectural and local government offices. The northern pert (north of 
the Castle Grounds) includes several textile and machine tool plants, 
closely surrounded by some of the city's poorest and most inflammable 
dwellings. 

A second district of Zone IT covers the warehouse area of the port 
of Nagoya. Warehouse construction here varies from reinforced concrete 
to sheet metal or asbestos slate over steel frames. The warehouses 
located along the short connecting canal north of the piers are small, 
flimsy structures. 


The third portion of Zone IT covers the Nagoya Station, and includes 
the city's main freight yard (site of very large warehouses) railroad 
shops, textile factories, automobile parts and ceremics plants, and many 
smaller factories, Interspersed among these are workers! dwellings, 
most of which are inhabited by railroad employees and their families. 


As indicated on the Nagoya Zone Map, the IGR railroad lines lead 
along the boundaries of these fire areas, These lines, together with the 


electric lines which pass through the fire areas, are vulnerable to 
conflagrations in the adjoining fire areas, 
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SECRET 


NAGOYA 


Looking NW across Nagoya Castle into crowded workers homes district in Zone II 
fire area. 
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Looking west across the central portion of Zone I, a district of residences, schools, 
hotels, and large stores. 
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SECRET 


NAGOYA 


GAS WORKS 


Detail of the central factory zone in Zone II. The Toho Gas Works’ 
synthetic petroleum plant (Target 456)is visible at the left, while parts of the 
Atsuta Arsenal (Target 197) appear at the right. 


Looking east across the southern portion of Zone II. Plant in foreground is Aichi 
Aircraft Works (Target 198). 
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NAGOYA 


The northwestern factory district showing congestion of residences 
which crowd the plants in zone II. Plant at upper left is Toyoda Machinery Co. 


(Target 430); at upper right is Japan Porcelain Co. (Target 1153). 


Looking south across the Nagoya Station & Freight Yard (Targets 250a & c). 
Note congestion of workers homes on either side of RR Zone II 
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SELECTED TARCETS IN NAGOYA CITY 
Seurce: Air Obj. Folder, No. 90.20, Nagoya Area, Issued Dec. 1, 1942 


Target Zone = 


- 


No. Target Name Sirnificance Vulnerabili 
————— 


AIRCRAFT 


Miteubishi Aircraft mnrine Ond of most important enrine plants. 
Works 


Mitsubishi Aircraft Works mportent research; also planes, 


enrines. 


Chizusa Factory of Nagoya Enzines, instruments, ordnance. 
Arsenal 


Atsuta Factory of Nazc rcuance, also aircraft components. 
Arsenal 
——— 


Mizuho Branch of Aichi Parts, possibly encinee. 
Aircraft \iorks 


Aichi Aircraft \orks Planes, engines, instruments. 
Okamoto Industrial Company 


Kasadera Branch of 
Okamoto Industrial Co 


Nihon Vehicle Company rtant tank & munitions production. 


Toriimatsu Factory of ew, larcre, important ordnance 


Neroya Arsenal producticne 
Ce eT ® 
AUTOMOBILES, MOTORS 


Toyoda Machinery Secondary production automotive parte. 
Manufacturing Co 


Shinkawa Plant of Toyoda tion automotive parte. 
Automobile Company 


BUILDING MATERIALS 
Tokekuni Cement Company large plant. 
~rany large plant. 


iEVICALS 
Pinon nin ac 


Japen Artificial Pertilizer Nitric acid, possibly direct 
Company munitions. 


Se ee eee 


Key Targets are Underlined. *Priority Targets. See 
Jepanese Target Date, Issued March 1943 
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NAGOYA (Continued) 


Tarcet Name Significance 


a in 


THEMICALS 


\ Co 


.iectro-"hemical Nitric ecid, rptd lirhtemetal alloys 


“ondary, caustic soda, etc. 


‘austic soda, liquid chlorine, etc. 


Division Military 


ELECTRIC POWER 


Steam Power Plant Main source of steam power for 
Nagoya - 109,000 Kw. 


Steam Power Plant Standby, 10,000 Kw. 
HARBOR PACILITIES AND WAREROUSES 
— OE 


Nagoya Harbor Importent; 4th largest peace=-time port.2a 


TRON AND STESL 


Daido Electric Munitions, tools, aircraft parts; 
Steel Company 3 units. 


MACHINES AND NACHINE TOOLS 


Mitsubishi Electric Important, tools, aircraft parts. 
Manufacturing Co 


Ozone Plant of Okuma Toole & munitions. 
Iron Works 


Hagino Plant of Okuma Importent tools & munitions production.2b 
Iron Works 


Nunoike Plent of Okuma Tools & munitions. la 
Tron Works 


Takaoka Engineering Works Minor; aircraft & automotive parts. 
Yamade Engineering Works Minors; tools, hydraulic pumps. 
PETROLEUM 


Rising Sun Oil Storage Minor fuelins depot for harbor shipping. 
3c 


a 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Pata, Issued March 1943 
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NAGOYA (Continued) 


Significance 
PETROLECY (Cont'd. ) 
Hatta Oil Storage Small. 


Toho Gas Works' Synthetic Synthetic oil, large gas works. 
O11 Plant 


TRANSPORTATION 
Nagoya Freizht Yard Important; largest yards Nagoya area. 
Nagoya Repair Shops Important; larrest shops Nacoya aree. 
Nagoya Station Secondary. 


Nada Canal Intensive artery between port 
(See A to d below) & freight yards. 


Nada Canel Tramway Bridce See #425 
Nada Canal Control House See #425 
Nada Canal Elevated Crane See #425 
Nada Canel Barge Basin See #425 


NW Shonsi River Brides On main line. 
NE Shonai River Pridzes On alternate route to Tokyo. 


WATER SUPPLY 


Nagoya Filtering Plant Filter plant Nagoya water supply. 


MISCELLANECUS 


Japan Porcelain Company Major industrial porcelain & fire- 
brick plant. 


Nippon Insulator Company Minor industrial ceremics, spark plugs, 2b 
etce 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March 1943 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


Latitude 34° 


Importance - Hiroshima has long been the headquarters of the 
Western amy and is r rted to be a main port of embarkation for 
the Southwestern Pacific theater. Huge supply depots are located here, 
inoluding food, clothing and Ordnance. At the SE end of the city is 
the military port of Ujina, an army transport base. Many large 
storehouses and barracks are located here. The Hiroshima Railroad 
Station, on the Sanyo Main Line (trunk line connecting Shimonoseki 
and Kobe) is an important military supply transport center and the 
site of many warehouses. Aside From the ordnance maintenance shops, 
there is vi rtually no industry in Hiroshima. 


General] Description - Built ona delta, Hiroshima is cuteup by six 
river tributaries (which constitute effective fire breaks) and by 
several canals. se constitute virtually the only open spaces in the 
citys Old one and two Story wooden residences extend in a solid mass 
over the four islands which constitute the heart of the city. A few 
large, fire-resistive public buildings ere located in the east-central 
portion of the city, slong two wide streets which run southward fron 
the Castle Grounds. These municipal buildings are surrounded by highly 
inflammable wooden structures, large militery zones, covered with 
barracks and warehouse buildings are located in the northern (on 
the Castle Grounds) and southeestern portions of the city, where the 
residential stroctu begin to thin out. Most of these military 
buildings are of brick with slate or tile roofs. Most of the warehouses 
are of fire-resistiy construction, but some are reported to be of 
predominantly wood construction. The port of Ujina is also the site 
of many wereh 


Fire Aress = As shown cn the accompanying map, four fire areas 
——eol > ¥ 
have been indicated for Hirosh 18» 


Zone I = Zone I comprises the heart of Hiroshima city, and covers 
the oldest and most conzested rt of the city. Three rivers con- 
stitute the only effective fire breaks. The streets are extremely 
narrow with the exception of two wide avemes. The only large, 
non-residential buildines in this zone (covernment and business offices) 
are located along these two wide streets which run southward from the 
Castle Grounds. 


Zone II - Zone comprises three separete fire areas. The western 
area covers a residential distri et which is slightly lees congested than 
the center of the ci ty» Even here, however, there are dense clusters 

of wooden and be homes, the only larrer and more fire-resistive 
structures being a few schools. 


The northern zone covers the principal military district of 
Hiroshima. Loce re ere divi nal headquarters (site of many brick 
and wooden barracks) ordnance stores, maintenance shops end supply 
warehouses. The eastern ¢ of the area covers the Hiroshima Railroad 
Station and Freight Yard, site of many warehouses and railroad workshops. 


The southeastern part of Zone II covers another military zone. 
Located here is a large ordnance depot (for munitions and chemicals), an 
army clothing depot, and the city's gas works. To the south are the 
Ujina port installations. This area is congested with army warehouses, 
and is also the site of an army food depot. Some of these warehouses are 
known to be reinforced concrete, firepreof structures. Others are less 
substantial, brick or sheet metel over wooden frames. It is presumed 
that the area is congested with stores and inflammable temporary structures. 
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HIROSHIMA 


Looking NW across Hiroshima. Note that congestion extends all the way to the 
hills in upper left. 


Looking north through center of Hiroshima. Note that there are 
relatively few substantial buildings and that the rivers and a few parks constitute 
the only major fire breaks. Military H. Q. and barracks (Targets 748, 739, 750) 
are located at upper right. Prison in foreground. 
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SELECTED TARGETS IN HIROSHIMA CITY 


Source: Air Obj. Polder, No. 90.30, Kure Area, Issued Oct. 15, 1942 


Target Zone 
No. Tarret Name Significance Vulnerability 
ei icance CW norris 


AIRPORTS 
Hiroshima Airfield Civil landing field. 
ELECTRIC POWER 


Electric Railways Steam in Hiroshima City. 
Power Station 


Electric Power Generator In Hiroshima city, no details, 
Electric Generator In Hiroshima city, no details. 
HARBOR FACILITIES AND WAREHOUSES 
Army Traneport Base Ujina Port, principal militery harbor. 
ARMS, MUNITIONS 


Army Ordnance Depot Larce army depot for Hiroshima-U Jina 
porte 


Army Food Depot Large army depot for Hiroshima-U jina 
port. 


Army Clothing Large army depot for Hiroshima-lU4ina 
porte 


Army Division Ordnance Larze army depot for Hiroshima-ljina 
Stores port. 


Hoto-Cho Warehouse Large army depot for Hiroshima-U jina 
port. 


TRANSPORTATION 
East Hiroshima Station Je main line & Ujine military branch. 
Gas Works Gas for Hiroshima City. 
Weather Observation Station For Hiroshima area. 
Telephone Station Central Hiroshima exchanze. 


Division Headquarters Army barracks, minor depots. 


ee a a ends nt 
Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March, 19435 
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YAWATA=TOBATA-WAKAMAT SU 


Population 
Yawata ~ 26 } ( (includes population of Kurosaki). 
Wakamat su- 


At the southwestern entrance to the Shimonoseki Strait, 
N., Longitude 130° 49" E, 


Importance - Yawata is the site of the Imperial Iron and Steel 
Works, the largest steel plant in the Japanese Empire. This plant 
produces approximately 25% of Japan's pig iron and finished steel. 
Also located in the city are several chemical plants, coking plants 
and machinery works. 


Wakamateu, Japan's busiest commodity port, is especially important 
&s an exporter of coal and an importer of iron ore, bauxite, coking 
coal, salt, etc. It is also an important industrial city, being the 
site of a large steel rolling mill, a synthetic oil plant, foundries, 
vegetable oil plants and a small shipyard. 


Tobata is an industrial suburb of Yawata. It is the site of a 
large steel mill, a large shell and mnitions plant, several large 
chemical and coking plants. It is also an important coal exporting port. 


Kuresaki, a suburb of Yawata, is a new and increasingly important 
wer production center, the site of Jepan's second largest alumina plant, 
Japan's second largest nitrogen fixation plant, electric machinery works 
and several small steel fabricating plants. 


Yawata and its satellite cities lie astride Japan's most heavily 
burdened railway freight system. Railroads serving these cities are 
taxed to capacity to carry a vast tonnage of coal from the coal fields 
in the south to the export port, and to carry the heavy tonnazes of 
freight from the Port of Moji to the rest of Kyushu Island. 


In many respects the industries located in these cities constitute 
the heart of Japan's war industry, comparable to those in Germany's Ruhr. 


General Description ; 
eos eensrttocinled eSB 


YAWATA - Yawata City is easily identified by the maze of blast 
furnaces, coke ovens, ore and coal dumps which constitute the Imperial 
Tron and Steel Works. The north side of the plant site is distinctly 
marked by the inlet which forms the port of Yawata. A belt of railway 
lines extend along the south and east sides of the plant. The city 
proper is located between these railway lines and a chein of low hills 
which roughly parallel the railways, giving the city an "L"-shape. 7 
Although cut up by numerous wide streets and hilly park districts, the cit: 
is very congested and there are large areas completely covered with low, 
wooden dwellings. There is virtually no industry in this part of the city 
end no central business district comparable to that found in other cities 
of the same size. The only buildings above two or three stories are the 
company hospitals and schools and the municipal buildings. Most cone 
spicuous landmark to the south of the city is the elevated Otani Reservoir 


TOBATA = Tobata, located directly N by E of Yawata, is a congested 
industrial city, distinctly outlined by low hills to the south and a river 
to the east. The blast furnaces of the Tobata plant of the Imperial Iron 
and Steel Works, located along the waterfront to the north of the city, 
are conspicuous landmarks. The city is dingy and low-lying, and congested 
with flimsy workers" homes. Adjoining the steel works on the E side are 
workers' dormitories housing an estimated 8,000 persons. Virtually all 
the public buildings and larger stores are located between the steel 
plant and the conspicuous railroad freight yard to the south. 
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Yawata ( Cont'd.) 


An industrial belt extends along the waterfront toward Yawata. An 
immense coaling yard extends slong the waterfront alongside the 
railroad yard. 


WAKAMATSU = Wakamatsu is located on the small point of level 
land, just NW of Yawata, to the west of which lie 1000-foot hills. 
The city proper Occupies a very small and densely built-up area. 
Several small settlements are situated in the valleys to the west of 
the city proper. An industrial district is located along the northern 
half of the waterfront. The southern half of the waterfront is covered 
with a maze of railway tracks, coal piles and mechanical coal loaders. 
Virtually all public buildines are situated in the east-central part of 
the city. 


KUROSAKI - Kurosaki, situated along the railroad line which leads 
weet out of Yawata, is a modern industrial suburb of Yawata. It occupies 
@ emall area centered around its railroad station and the streets are 
laid in a radial pattern around this statione Little is known concerning 
the appearance of this town, but it is believed to be sufficiently 
congested to warrant incendiary attack. All the large industrial plants 
are situated on reclaimed land te the north of the railroad lines. 


Fire Areas ; 


YAWATA = As indicated on the accompanying map, Yawata is divided 
into two fire areas, 


Zone I = Zone I comprises the entire southern part of the city, 
and extends ina general E-W direction. With the exception of three 
elevated parks, this zone includes a virtually unbroken stretch of 
workers' homes, Most of the estimated 20,000 employees cf the Imperial 
Tron and Steel Works live in this zone, many of them in densely clustered 
wooden and brick dormitories. Just north and NE of the Otani Reservoir 
are located the city's public buildings, namely the company hospital, 
city offices, post office and police headquarters. The only other 
conspicuous buildings in this area (most of brick or concrete construction) 
are a few schools and stores, 


Zone II = Zone II includes the eastern part of the city, a district 
entirely covered by workers’ homes and dormitories. A chemical works and 
several units of the Imperial Iron and Steel Works (notably the plant's 
administration building) extend along the western part of this zone, near 
the railway tracks. Although cut up by several wide streets, most of this 
region rates high in fire hazard because of the dense clusters of wooden 
dormitories and homes. 


TOBATA - Tobata has two fire areas 


Zone I = Zone I covers the most densely populated part of the city, 
including the commercial district along the western part. This gone is 
distinctly outlined by low hills to the south, a river to the east, the 
railroad yard to the west and a steel plant to the north. The southern- 
most part of the steel plant (a congested area of shops and warehouses) is 
included in this zone. Also included are the workers' dormitories to the 
east of the steel works. Thers are several open spaces along the south- 
eastern part of this zone, but the central portion has very few effective 
fire breaks, 


Zone II = Zone II extends along the waterfront to the west of the 
city. 8 is primarily an industrial and warehouse district, and 
includes such objectives as large coking plants, a chemical plant, a 
munitions plant, a large textile mill and the city's freight yard and 
coaling wharves, 
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WAKAMATSU = There is one fire Srea, @ Zone II area. 


Zone II = Zone II stretches slong the waterfront, extending 
inland to cover the most congested residential area. The northernmost 
portion, an industrial district, covers steel rolling mills, a 
shipyard and several small] factories. Just south of this district, 
also along the waterfront, is Wakematsu's commercial district. The 
southern part of this zone extends to Wakamatsu's coaling wharves, 
with their huge coal piles and mechanical coal loaders. Numerous 
combustible warehouses are located along the railroad line. 


KUROSAKI « Only one fire area is indicated in Kurosaki, a 
Zone II area which covers the most densely built-up sections. 
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YAWATA 


View of Yawata City and Imperial Iron & Steel Works, 
of workers dormitories to left of reservoir in foreground. U 
been retouched in order to obliterate port and city of Wakam 


Note rows 
pper part of view has 
atsu. 


Eastern part of Yawata city showing dense residential] district to south and east 
of steel works. 
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YAWATA 


Detail of congested workers homes to the south of the Imperial Iron & Steel 
Works. 


Sketch of Imperial Iron & Steel Works (Target 28) 
south of plant, 


showing street pattern to 
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SECRET 
SELECTED TARGETS IN YAWATA < KUROSAKI 
Source: Air Obj. Polder, No. 90.34, Shimonoseki Area, Issued Jan. 1, 1943 
Target Zone = 
No. Significance Vulnerability 
CHEMICALS 


Kyushu Chemical Works, No details. 
Yawata Plant 


Nihon Fertilizer &, Important; fertilizer & war 
uroseaki Plant chemicals. 


HARBOR FACILITIES AND WAREHOUSES 
——— EE 


Port of Yawata Important. 
TRON AND STEEL 
————_—_—_—_$__ 


Imperial Iron & Steel Rated largest steel works Empire. 
Works, 


Mitsubishi Steel wfg No details. 
Co 


Nihon Steel Works No details. 
MACHINES AND MACHINE TCOLS 
ee LS 


Yasucawa Electric Large plant, electric equipment. 
Machine Works 


NON=7ERQOUS METALS 


#1108 Jar num Company Very important alumina plant, rptd 
nearly 20% Empire capacity. 


i a ee 


Key Targets are Underlined. *Priority Targets. See 
Japanese Tarset Data, Issued March 1943 
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SELECTED TARGETS IN TOBATA CITY 
Source: Air Obj. Folder, No. 90.54, Shimonoseki Area, Issued Jan. 1, 1943 


Target Zone < 
No. Target Name Significance Vulnerability 


CHEMICALS 


Glass Company Very large glass and soda plant. 


HARBOR FACILITIES AND WAREHOUSES 
————— eet 


Port of Tobata Secondary. 
TRON AND STFRI 


Minsukasa Coke Supplies #28, #29. 
Plant 


Imperial Iron & Important steel and tinplate 
Steel Norks, plant. 
Tobata Plant 


Tobata Foundry Company Important, munitions. 


Se eeepc weeninesemeenies mesg ins 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March 1943 
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SELECTED TARGETS IN WAKANATSU CITY 


Source: Air Obj. Folder, No. 90.34, Shimonoseki Area, Issued Jan. 1, 1943 


Target Zone = 
No. Target Name Significance Vulnerability 


HARBOR FACILITIES AND WAREHOUSES 
NES 


Port of Wakamatsu Very important coal & ore porte 
IRON AND STEEL 
Fan Bosal S| 


Kokusan Kogyo Secondary. 
(Imperial Fdry) 


Tokai Kogyo (Tokai Secondary bare & plate production. 
Steel Works) 


PETROLEUM 


Nissan Liquid fuel Secondary synthetic petroleum 
Company plant. 


NAVAL BASES AND SHIPYARDS 
eee 


Tochigi Shipbuilding Rptd secondary but expanding. 
Yards 


TRANSPORTATION 
———— 


Wakamatsu Railroad Rptd important repairs, 
Shops 


terete einstein. 


Key Targets are Underlined. *Priority Targets. See 
Japanese Target Data, Issued March 1943 
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Population = 323,217 (1940). 


o Losation - Northwestern part of Kyushu Island at Latitude 
SS 56" N., Longitude 130° 24' zg, 


Importance = Formerly known for its weaving and ceramics, 
Fukuo) 8 now important as the site of several munitions and machinery 


factories and a large rubber plant. It is also an army embarkation 
and a coal exporting port. Located near the city, and giving 
employment to many of its workers, are coal mines, an aircraft parts 
plant, a naval machinery plant and an automobile motor factory. Large 
military airfields and army camps are located nearby. Fukuoka is the 
capital of Fukuoka Prefecture and the center of its political and 
military administration. 


General Description - The city occupies a long, narrow area along 
the southeastern shore of Hakata Bay. It is densely built-up and 
low-lying. Virtually all of the buildings over 3-4 stories are 
located along one main street which runs E-W along the center of town. 
Most conspicuous among the open spaces in the city are the military 
barracks and public schools near Obori Park on the western side and the 
campus of Kyushu Imperial University on the eastern side. Three large 
rivers flow into the bay through the city proper. 


Fire Areas - There are three distinct fire areas in Fukuoka. Zone 
I covers the center of the city. Two areas, situated E and Woof Zone 
I respectively, comprise Zone II. 


Zone I = Zone I is tho site of Fukuoka's official buildings. 
Located here are prefectural and city offices, prefectural courts as 
well as many commercial and industrial offices. One and two story 
residences crowd these large structures, extending in a solid mass 
throughout the zone. 


Zone II = The western part of Zone II is predominantly a coal 
miners’ residence area, densely built-up and highly inflammable. 


The eastern part of Zone II covers the city's chief mercantile 
district and the warehouse area slong the waterfront, as well as a 
factory rone to the south. Densely grouped workers’ residences 
surround the more substantial structures throughout this area. The 
southern part is industrial, being the site of textile mills, 
chemical plants, electrical equipment factories, machinery plants and 
& large foundry. The Hakata RR station and yards is located in the 
southern part of this area. 
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FUKUOKA 


Looking north across the center of Fukuoka, Zone I fire area. Note absence of 
effective fire breaks on either side of main artery in center of view. 


VIEW FROM NORTH POWER PLANT KANEGAFUCHI SPINNING MILL 1930 PHOTO 


Part of industrial district in southern section of Fukuoka. Plant at 


lower left is Kanegafuchi Spinning Mill (Target 1271). Several small factories are 
visible in upper right. Looking south. 
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Commander's Headquarters. 


The village of Akunou ze Mitsubishi (Akunoura) 
ship engine works (Ta ) This plant comprises approximately 40 
closely grouped buil most of light metal sheeting over steel 

frames, some of wood and a few of reinforced concrete construction. 
Workers’ homes extend westward from these buildings to the hills. 
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NAGASAKI 


Old view of the northern part of Nagasaki, Zone I fire area. A few 
substantial government buildings are scattered throughout the area now, and ware- 


houses extend along the waterfront to the left, but congestion remains. Industrial 
suburb of Inase visible at upper left. View looks NW. 


TATEGAM! SHIPYARD AKUNOURA ENGINE 
(TARGET 544) WORKS (TARGET 542) 


Old view of southern part of Nagasaki. Large warehouses now 
extend along reclaimed land on the waterfront. View has been retouched to alter 
skyline and to obliterate the Akunoura Engine Works across the bay. Looking 
south. 
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FOR TARGET DETAILS SEE AIR OBJEC 
SASEBO AREA—NO, 90.36, ISSUED DEC 
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SELECTED TARGETS IN NATASAKT CITY 
Source: Air Obj. Folder, No. 90.36, Sasebo Area, Issued Dec. 15, 1942 


Target Zone = 
No. Tarret Name Sicnificance Vulnerability 
ee AO 


AIRCRAPT 
Mitsubishi Aircraft Secondary production engines. 


ARMS, MUNITIONS 
— 


Mitsubishi Steel and Important, naval munitions 
Arms Works 


CONMUNICATIONS 
al ai 
Radio JOAG Minor importance. 


Nagesaki Post and Minor importance. 
Telegraph Office 


DEFENSES 
Nagasaki Command Minor. 
ELECTRIC POWER 
———$——_ 


Nagasaki Steam Minor = 10,000 Kw. 
Power Plant 


Nagasaki Substation Minor. 
Noe 1 and No. 2 


HARBOR FACILITIES AND WAREHCUSES 
ee 


Nagasaki wharves and Important military traffic, terminus 
Freight Yard Shanzhai run. 


Dejima Wharf Secondary. 
MACHINES AND MACHINE TOOLS 
— eee 


Mitsubishi Electric Important, power plant equipment. 
Mfg. Co, Ltd. 


- NAVAL BASES AND SHIPYARDS 
AS 


Akunoura Enzine Wks Very important, marine engine production; 2b 
& Tategami Shipyard naval & commercial shipbuilding. 


Mitsubishi Dock Yard important repair dockyard. 2b 
Matsuo Engine Works Secondary, marine engine production. 
PETROLEUM 
Kozaki Point Oil Storazes Important. 
Megami Point 0il Storaces Small. 
TEXTILES 


Nagasaki Spinning & Minor. 
Weaving Mill 


Key Targets are Underlined. *Priority Targets. See Japanese 
Target Data, Issued March 1943 


- AF 
SECRET A306 
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covers tests 
Japanese and 


These res 
memoran 


of 


dated Aucu: 
bomb is =m 


rroup of 
estimates 
been made; 


(1) 
structures 


probability of cet 


developing into app 


2-4 m 
4-€ minv 


then 6 


thet about 50% of the buildi 


one-story structures. 


Te ee 


* An appliance fire is one which is beyond control by hand 
equipment, such as buckets, stirrup pumps, pump tanks, eto.; 
it requires attendance by @ pumper or other major fire 
appliance, 


SECRET C4 3348, aF 
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(3) It was assumed thet roof overhanes constitute 15% of 


nS 


total roof aree (rather than 25% as embedied in the test structures), 
which is in better accord with more complete date available in this 
study. 

(4) Allowance was mede for bombs beuncing off roofs (11% of 
total roof area contains heavy members), althouch none were observed 
to bounce off the test structures. 

(5) All bombs which passed throuch overhangs plus those 
calculated to bounce off roofs were counted as misses in calculating 
the number of outside ejection hits. 

(6) It was assumed that M69 bombs which miss structures will 
give outside ejection hits in the same proportion as the percentage 
of roof coverage. For example, at 60% roof coverage there will be 
40% misses and of these, 60% will cive outside ejection hits. 

(7) It was indicated thet outside ejection hits by M69 bombs 
will start the following classes of fires; 4% of Al, 2% of A2, 11% 
of AS, 28% of B, and 55% of ¢. 

(8) It was indicated that M69 bombs coming to rest under 
Structures start fires as follows: 11% of Al, 11% of A2, 11% of a3, 
47% of B, and 20% of c. 


The calculations which follow are besed on the assumption of 
100% bomb function (no duds). rste 


Fire-Raising Effectiveness of M69 Bombs 
SE EOS SOMDS 


On the basis of these calculations, the followings working deta 
were computed from T.D.M.R. 7133 


Stopping Points of M69 Bombs in Two-Story Structures 
metry Structures 


Bounce off roof 

Stop in 2nd story or 2nd story hung ceiling 
Stop in lst story or lst story hung ceiling 
Through two stories into rround 

Through overhang 


Stopping Points of M69 Bombs in Built-Up Areas with 
50% One=Story Structures 


Bounce off roof 

Stop inside structures 

Through structures into eround 
Through overhangs 


Classes of Fires Started by M69 Bombs 
ES YY Bom 


a. 7 A Y - T t Cc 


Stopping Points 'Fires' Fires ' Fires 'Fires ' Fires 
OE oes Fires * Fires 


Stopping inside structure * 41%" Sof* 11% 1 t 

Coming to rest on -round under 
structure " 1%" 11%* 11% 

Outside ejection hits; in- 
cluding misses, bombs 
bouncing off roofs & bombs % 2%" 11% 
passing through overhangs ” + 


ee 
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SECRET 


For various percentages of roof coveraze, M69 bombs are 
calculated to start the following types of fires; 


Fires Started Per 500-Pound Cluster of M69 Bombs 
In Typical Japanese Residential Construction 


¥ =~ Roof Cover 
4 t 


erare 

pes of Fires ' SOX * 40% 50% * 
Al fires 
A2 fires 
a3 fires 
B fires 


A&E fires 


Apoliance fires 


is tabuletion 
the general requirements < 
this study. A bomb of this type should start a sufficient 
centration of fires at all roof coverares contemplated 
(30% or more), with a safety factor of more than two at the h 
percentage of rcof coverage. 


Data concerning the @ispersion areas of quick- Pp 


e 
clusters of M69 bombs whan cropped fram altitudes of 0c 
e 


more have been obtained from several tests (see reference Nos. 7, 
12 and 13). Considering only the area which includes 9C% of the 
bomb pattern, and omitting isolated or stray bombs, these tests in- 
dicate thet the dispersion area of a 500-Lb. cluster is approxin 
300 x 1200 ft. 


Aimability of Small Incendiary Bombs 


The use cf small incendiary bombs in quick-cpening clusters 
most efficient at medium altitudes, because of the inferior ballistic 
properties of smail incendiary bombs and the effect of wind drift. 
Tests conducted in this country indicate that these bombs are more 
aimable than had previously been Supposed, although wind drift 
introduce a relatively large factor of uncertainty. It is believed, 
however, that the average wind drift is a nezlivzible factor Por the 
type of pattern bombing discussed in this study, where the relatiy 
position of the cluster patterns is of mich more importance then 
exact placement of each clueter. For most of the incendiary zones 
indicated in this study, a wind dri of even 1/4 mile would not h 
& major bearing on the result. 


However, the use of simable clusters must be considered. Clusters 
of this type are available for use with small incendiary bombs cf the 
M63 type. Such clusters permit greater accuracy of. pattern placement 
from high altitudes. The use of such clusters would not alter 
materially the conclusions of this study. If the sample attack 
discussed herein were employed, the Principal change would be the 
setting of smaller but more concentrated fire areas, spaced farther 
Spart. Each of these fire areas would be beyond control almost 
immediately, which mipht have some intrinsic advantages over the 
pattern obtained with quick-opening clusters. 
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incendiary bombs, fire vulnereb 
Japanese cities, fire vulnera 


(1) 


Naticnal 


Dr. R. H. 
Defense Research 
ive experience 


ae 
nas witnessed numerou 
incend 


Enz land 


Guarterly. Mr, 

the great earthqueke-fire of ] 
detailed report on t 
National Roar? of 


(4) Mr. Ne J. 
Mutual Fire Insvrence fompe 
industrial fires. He 
anc testine of incendiary bo 
Committee of the N.D.R.%. fx 


Nel . 


Thomosen 


Ewell, Technicel Aid 
Sormittee. 
ing 


test 
este. 


e, Incendiaries 
Dr. Ewell hes had 
and testin- i 


We ha 


iary b 


stud 


aerier 


the past 


merous articles to the NeFeP.k. 
Tokyo and Yckchama and witnesse 
Subsequently he wrote a 
was accepted by the U.S. 
oft 


cisl report. 


ineer, National Mire Protecticn 
ps 


n 


ires and fire protection 


fire problems as consultant 
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Japanese Series 


, 
Air Forces, Oct. 194 


Raid Protection 
Je Js Svagr, 


ic Warfare, 


zland Regarding Incendiary Bombing, 


Petrol 


leum Warfare Section, 


Incendiary Attack 


Industrial Targets, H. Bond and N. J. 
Thompson, N.D.R.C. 


Informal Report, July 1943. 


Incendiary Tests at Jefferson Proving 
and S. G. Ponder 


Ground, R. L. Ortynsky 
416, July 1942. 


» Chemical Warfare Service, Report T.D.M.R. 


lydrographic 


Principal Areas 
Japan Proper, 


" c 


Je Se Department 


of Industry and Population in 
nd Domesti 


a. hey 1941, 


Tests of In 
at Dugway 
Chemical Warfare 
Tests of M52 


s Bombs, Army Air Forces 
Proving 


i, Florida, Feb. 11, 1943. 
Theory and 

National Defe 

925, Oct. 9 


Vulnerability of 


Japanese Cities to Incendiary Attack, 


Boris Laiming, N.D.R.C. Informal Report, June 2, 1943. 


C4-3348,AF 
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tions Af‘ 
Weather Information 
Report #245, May 


Classified Material - British 
Presta EE nb Anat ahs ch Edn AS 


Ministry of Home 


Incendiary 


paper A.C. 4 


dnance Board 


nr 


Optimum Density of Incendiary Bombs, Ministry of Home 
per RC(F) pan 3a/21, March 24, 1943. 
at? o Ministry 


#inistr 


Tokyo Conf 


Report on “lagration of 
Ss 


Jo S. National Board of Fire U 


overnment Railways, 
pan Times and Mail, Tokyo, 1936. 


: Commercial and Industrial 
6 Ie uw - *) 
Association of H > Prefecture, Kobe, 1932. 


04-3348, AF 
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Japan-Manchoukuo Year Book, Japan Manchoukuo Yeer Rook 
company, Tokyo, 1940. 
Japan Trade Guide, Domei Tsushin Sha, Tokyo, 1937. 


Jiji Nenkan (Yearbook), Tokyo, 1941. 
Nation-Wide Factory Guide of Japan, Zenkoku Kojo Tsuran, 
Tokyo, 1939. 
Oseke Business Directory, Osaka Chamber of Commerce and 
Industry, Osaka, 1935. 
Reconstruction of Tokyo, Tokyo Municipal Office, Tokyo, 


19 
1933. 


Other Sources 
Ron Soh Hs 
valueble material on the construction and vulnerability 


various Japanese cities was compiled by the analysts 


Much 
Intelligence Service, 


of 
ae 
Lt. Colonel £. 


the New York Office of Military 
Le. Barlow, Chief. 


04-3348, aF 
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ZONE [—COMMERCIAL U. S. CONFIDENTIAL 


(British Secret) 


ZONE | Includes central comme 
7 residential areas. On an 
GF Zone 1 
eo (a) has a population de 
mile, 


(b) has a roof coverage 


(c) occupies 0.27 squa 


population, 


aa ae = (d) includes 25% of the 
FIG. 1 —KOBE—MODERN, FIRE RESISTIVE STRUCTURES IN CENTRAL COMMERCIAL DISTRICT INTERSPERSED i i 
t 
AMONG MASSES OF LOW, COMBUSTIBLE HOUSES. SWEEPING FIRES WOULD DEVASTATE ENTIRE AREA, nS ee 
complete destructi 
ditions.) 
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ONFIDENTIAL 


res" INCENDIARY ZONES 


JAPANESE 


| Includes central commercial district and congested inner 
residential areas. On an average for a number of cities, 
Zone | 
(a) has a population density of 91,000 persons per square 
mile, 
(b) has a roof coverage of 50-80%, 
(c) occupies 0.27 square mile per 100,000 of total city 
population, 
(d) includes 25% of the total city population and 
(e) requires 6 tons of incendiaries per square mile for 


complete destruction (under average weather con- 
ditions.) 


HES 


ZONE ll Includes less congested residential 


a a warehouse districts and many industr 
Ot ut Zo, age for a number of cities, Zone Il 
COR, (a) has a population density of 54,0 
mile, 
(b) has a roof coverage of 30-50% 
(c) occupies 0.85 square mile per 
Population, 
(d) includes 46% of the total city pa 
(e) requires 10 tons of inceniaries 
complete destruction (under a 


ditions.) 


ZONE HI Comprises all the non-incendiary areas outside of Zones | 


and II, including sparsely-settled suburban areas, large parks, 


non-combustible industrial districts and fireproof commercial 


districts (Tokyo and Yokohama only). 
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ee ia oe ZONE Il RESIDE 


ITIES Sapa 


NE lI Includes less congested residential areas, most dock and 
4, warehouse districts and many industrial areas. On an aver- 
og 


age for a number of cities, Zone Il 


ra (a) has a population density of 54,000 persons per square 
mile, 

(b) hos a roof coverage of 30-50%, 

(c) occupies 0.85 square mile per 100,000 of total city 
Population, 


(d) includes 46% of the total city population and 


= 


(e) requires 10 tons of inceniaries per square mile for FIG. 8-KOBE-LESS CONGESTED RESIDENTIAL AREA, SHOWING BETTER-SPAG 
complete destruction (under average weather con- AND SOME TREES. CONSTRUCTION LARGELY WOOD, BUT MORE BRICK AND P 


ditions.) 
Yy areas outside of Zones | 
burban areas, large parks, 
and fireproof commercial 
y). 


\ 


TYPICAL CITY 
0499 
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GESTED RESIDENTIAL AREA, SHOWING BETTER-SPACED HOUSES, WIDER STREETS 
RUCTION LARGELY WOOD, BUT MORE BRICK AND PLASTER USED THAN IN ZONE |. 


e) 0 
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VIEW TO LEFT, AND HIGHLY COMBUSTIBLE RESIDENTIAL DISTRICT IN UPPER RIGHT. NOTE PROXIMITY OF 
COMBUSTIBLE STRUCTURES TO LARGE, FIRE-RESISTIVE BUILDINGS. 


FIG. 3 —OSAKA— VIEW OF CENTRAL COMMERCIAL DISTRICT, SHOWING CHEAPER MERCANTILE AREA IN 
FOREGROUND. MOST STRUCTURES IN FOREGROUND ARE LARGELY OF WOODEN CONSTRUCTION, HIDDEN 


. D RESIDENTIAL DIS 


: ft 
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= es ; 7 Been |e 2 = ; 

ZAR r i . =a a et wi. $5 4%, 
FIG.9 —TOKYO— UPPER CLASS RESIDENTIAL DISTRICT NW OF IMPERIAL PALACE. RIVER AND WIDE 
STREET ARE EFFECTIVE FIRE BREAKS. 


[jas WATER AREA 
fees PARK AREA 


FIG. 10 -NAGOYA- BETTER-SPACED RESIDENCES ON THE FRINGE OF THE DOWNTOWN COMMERCIAL DIST- 
RICT. WIDE STREET AND TREES REDUCE HAZARD OF SPREADING FIRES, BUT HOUSES ARE HIGHLY 
COMBUSTIBLE. 


Il—INDUSTRIAL AND WAREHOUSE AREAS 
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FIG. 4 — FUKUOKA— TYPICAL OF CENTRAL PART OF MANY CITIES HAVING A POPULATION OF 200,000 - FIG. 5 — TOKYO — DENSE RESIDENTIAL AND MER 
400,000. A FEW MODERN BUILDINGS ON MAIN STREET ADJOIN MASSES OF WOOD AND ADOBE HOUSES. RESISTIVE (NOT FIREPROOF) STRUCTURES FRONTING ON 
TO CONFLAGRATION. 


FETS IN ZONE I. THIS TYPE FIG. 7 — YOKOHAMA — TYPICAL CONGESTION OF ONE 
SQUARE MILE AND A ROOF COVERAGE IN ABSENCE OF WIND, CANAL MAY ACT AS FIRE B 
NOTE SMALL FACTORIES AT UPPER LEFT. 


L. 
SEPTEMBER 1943 


For use by Wor and Novy Department Agencies only Not for sale or distribution 
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DENSE RESIDENTIAL AND MERCANTILE DISTRICT ALONG SUMIDA RIVER. MANY FIRE 
EPROOF) STRUCTURES FRONTING ON WIDE STREETS, BUT ENTIRE AREA IS SUSCEPTIBLE 


FIG. 11 —NAGOYA— LARGE FACTORIES SURROUNDED BY WORKERS’ HOME 
DISTRICTS IN ZONE II. 


< BE s. 
A— TYPICAL CONGESTION OF ONE AND TWO STORY DWELLINGS IN ZONE I. 
IND, CANAL MAY ACT AS FIRE BREAK, BUT NARROW STREETS WOULD NOT. 
RIES AT UPPER LEFT. 


FIG. 13-TOKYO-CONGESTED FACTORY AREA IN SE PART OF CITY, WITH WORKERS 
NOTE FIRE OBSERVATION TOWER IN CENTER. 


ibution 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


2 THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


FIG. 12—OSAKA—SMALL FACTORY SECTION, SHOWING UNBROKEN MASS OF COMBUSTIBLE STRUCTURI 


WITH NO EFFECTIVE FIRE BREAKS. IN EFFECT, WORKERS’ HOMES HERE CONSTITUTE “KINDLING” FC 
DESTRUCTION OF FACTORIES. 


RROUNDED BY WORKERS’ HOMES. TYPICAL OF INDUSTRIAL 


Say: 


SN ccm } , 
) 2 a TKS 
FIG. 14-OSAKA-MAIN WATERFRONT STORAGE AREA, WITH CONGESTED RESIDENTIAL DISTRICT AT RIGHT. 


STOREHOUSES ARE EASILY PENETRATED BY SMALL INCENDIARIES, AND CONTENTS ARE PROBABLY 
COMBUSTIBLE. 


| SE PART OF CITY, WITH WORKERS’ HOMES IN DISTANCE. 


auf 
OFFICE OF THE ASSISTANT CHIEF OF AIR STAFF INTELLIGENCE WASHINGTON. D.C 
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Large achine tool and Giese] engine plant of tne ” 
Mechine Teal coacera, TS is locates 
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KAWASAKI CITY 


EhESERSR 


Mot designated on Xap, but located within 
4000 ft of Targets 496 and 422 are the following 
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vee eof the sla major steel surts in Jacan Proper, Target 
52 is located on the tesvily industrialised Kamaaki ssterfrent, 
in the inmediste wicinity are three of the four principal steam 
power plamts in the Tokye area, iapertant olf refining and 
facilities, large chemical ani cement plants, 


a 


So (integrated iron/stee!/fabricat ing) 
Plant 


eee eaeeenne 


Rot ces on Map, but located within acorucimstely 
4000 ft of Target 52 are tre following installstions: 


Jopan's largest heavy electrical equirment sorks, Target 1)5 
ia located on the heavily incustrialised Leessaki <sterfront. in 
the immediate vicinity are important ol] refining and storage facilities, 
as wll as machinery, shipbuilding and communications eyulpment olante. 
Sai 


(Heavy Lenn | acc electric generetors, 
% 


ont Ek 


eereetnnne ' 


KAWASAKI! —— YOKOHAMA 


SELECTED 
TARGET CONCENTRATIONS 


TARGET INFORMATION SECTION 
24 OCTOBER , z 
1944 s 
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WEATHER CONDITIONS AFFECTING THE 
INCENDIARY BOMBING OF JAPAN 


INTRODUCTION: HOW To USE 
THIS REPORT 


This report, Weather Conditions Affecting the Incendiary Bombing of 
Japan, is divided into Six principal parts: 

1. The Abstract, which contains ratings of the months and recommenda - 

tions for bombing of each terget area (page xi). 

A discussion of the weather factors affecting incendiary bombing 
(page 2). 

A discussion of the methods used for rating the weather of each 
month as to Suitability for incendiary bombing (pages 3-6), 

Brief discussions, Riving the salient weather features of each 
month, as related to incendiary bombing of each target area in 
Japan (Pages 7-34). 

A brief discussion of weather conditions affecting the incendiary 
bombing of Tokyo, Osaka, and Nagasaki (pages 35-36). 

Detailed information contained in tables, charts, and maps, found 
in the Appendices and in the text. 

For information on a specific target, Tokyo, for example, one should 
first locate the city in the List of Stations (Pages vii - x) and refer to 
the pages listed there, and second, look at the target area map (Appendix 
fig. 2), see in what target area the city is located, 


and consult the Part 


of the section, Incendiary Bombing of Japan, which discusses that Specific 


target area. 
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WEATHER FACTORS INCENDIARY POMBING 


- 

IGNITION 
The igniting of buildings by incendiary bombs is virtually inde- 
Pendent of weather conditions. A thick snow cover over buildings would 
reduce only slightly the percentage of ignition, since the majority of 
magnesium or oil-type bombs would penetrate the snow; the exact percent - 
age would depend Principally on the angle of incidence at which the 


bomb hit the surface. 


SPREAD OF FIRE 

Since ignition will occur under nearly all weather conditions, the 
weather factor is of importance chiefly because of its effect on the 
rate of spread of fire. This rate will depend on the distance to which 
sparks and embers are carried by the wind and their action in causing 
secondary ignition, The rate of spread, therefore, will depend on the 
wind velocity and the dryness of the secondary surfaces. 

Of these two factors--wind velocity and surface dryness--the form- 
er is by far the more important. The rate of spread of fire is almost 
directly proporticnal to wind velocity. This linear proportion is only 
slightly modified by the degree of dryness of the surface, unless there 
is @ snow cover or heavy Precipitation has saturated the surface. In 
this connection, it should be noted that during the Tokyo fire of 1923, 
-19 of an inch of Precipitation fell during the first day of the fire, 
but in spite of this, the rate of Spread was very high. 

The factor of surface dryness is dependent upon the length of time 
which has elapsed since the last rain and upon conditions of cloudiness, 
sunshine, wind velocity, and relative humidity, as they affect evapo- 
ration. This listing does not include consideration of the Presence of 
snow cover, which is a special Problem and is treated separately 


(Appendix figs. 10 and 11 and the section, Incendiary Bombing of Japan 
Pages 8-34). 
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RATING CONDITIONS REGARDING 
USE OF INCENDIARIES 
Bearing in mind the concepts discussed in the pre eding sectios 


it becomes possible to develop sound methods for rat Weather condi 

tions by months in respect to their effect on the spread of fire. Two 
methods of rating were devised in this study. One specific method was 
developed to be applied to particular urban areas. The great amount of 


work necessary for the application of this method made it possible tc 
apply it to only three specific stations, Tokyo, Osaka, and Nagasaki. 
The results obtained through the application of this method are shown 
in the section specifically devoted to these three cities (pages 35-36 
These results were also used as a kuide in rating conditions by target 


areas, using a more general scheme. Both the specific and general 


rating schemes are discussed in the following Paragraphs. 


SPECIFIC RATING SCHEME 

The specific rating scheme was worked out with the aid o 
George M. Jemison, Silviculturise, Appalachian Forest Experiment Sta 
tion, United States Department of Agriculture. Considerable study went 
into the preparation of this rating scheme. Particular attention was 
Paid to the changes, under Varying weather conditions, in the moisture 
content of wood within and on the outside of buildings > weather 
conditions Preceding and during the Tekyo fire of 1923, Chicago 
fire of 1871, and the San Francisco fire of 1906, 

It was found that the factor of surface dryness can be estimated 
on the basis of two Variables: first, the number of days since the last 
appreciable amount of ratn, and second the sky conditions Since that 
Fain. On the basis of knowledge of the moisture content of wood, 
studies made in the United States, and general experience in fire prob- 
lems, it was decided to use .15 of an inch (approximately $ mil Lime ters) 
®s constituting an @Pppreciable amount of rain. Sky conditions were 


classified as mostly clear or mostly cloudy 
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Wind velocity at the time of a raid is extremely important, as it 
Rreatiy affects the spread of fire. Accordingly, this factor was given 
the greatest weight, and five categories of wind velocity were recog- 
nized. The result was the development of the rating chart shown in 
table 1. In this chart conditions are designated as 1, 2, 3, 4. 5, and 
S+, corresponding to “bad,"*" poor,’ neutral," good," “excellent,” and 
“ superior ** conditions. While the rating chart is empirical, it was 
developed on the basis of the experience gained through the deve lopment 
of similar tables which have been planned and successfully used in rat- 
ing forest fire weather. In this report, however. urban conditions 
were taken into account through reference to data on urban fires and 
motsture content variations in urban buildings 

This rating chart (table 1) has two uses: first, it can be used 
to estimate the extent to which conditions are favorable for incend iary 
bombing of any particular target at any time, if there are records of 
the general weather conditions for several Preceding days; and second, 
it can be used to estimate the frequency of “good, **“excellent,'' and 
“superior *' conditions for different targets, through determining the 


frequency of these conditions from past climatic data. 


GENERAL RATING SCHEME 


In the Abstract Sppearing on page xi and on the target area map 


(Appendix fig. 2), months are rated as being excellent,‘*“ good, ** 


“fair,” or “ poor." Each month is also ranked with a number from 1 to 
according to its relative suitability for incendiary bombing. The 
hours for daylight and night raids are also given in the Abstract 

and in the discussion of bombing conditions by target areas 

The scale shown in table 2 was applied in rating the months as to 
their suitability for incendiary bombing of Japan. 

In ranking the months, from 1 to 12, particular attention was paid 
to icing conditions, ceilings, and visibilities, in addition to the 
factors considered in the ratings. The process of ranking did not fol- 
low an empirical scale, but was based only on careful judgment. Wher- 
ever possible, it included the consideration of the results obtained 
for Tokyo, Osaka, end Nagasaki (Appendix tables 6, 7, and 8), through 


using the special rating scale in table 1. 
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Table 1. - Scale for Rating Burning Conditions in Urban Communities 


Deys Since Wind Velocity at Time of Reid 
Last Rain 
of 0.15" 


or More 


*Class I Bad Conditions 
Class 2 Poor Conditions 
- Class 3 Neutral Conditions 
Class 4 Good Conditias 
Cless 5S Excellent Conditions 
Class St Superior Condit ions 


a 
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Exce t lent 


Geoad 


Fair (1) 


o* (This represents al! other conditions, 


Table.2. - Scale for Determining Relative Suitability of 


Months for Incendiary Bombing of Japan 


Mean 
Precipitation 


Up to 11 mp.h. Under 3 in. 


Up to 11 a.p.h. Under 5 in. 


Up to 11 ap.h. Under S$ in. 
Up to Il mph. Over 5 in. 
Up to 11 m.p.h. Under 3 in. 
Up to 9 ap.h. Under 5S in. 
Under 9 mp.h. Under 3 in. 


usually referr ing to: 


1. Under ¢ m™.p-h. with over 3 in. Precipitation, or 
2. Deep snow on ground with over 3 in. precipitet ion ) 


Mean Rela- 
tive Humidity 
(%) 


Under 8S 


Under 90 


Under 90 


Under as 


The selection of the best hours for daylight and night raids was 


based on diurnal wind velocity curves. The time selected was thet im- 


mediately Preceding the time of mean maximum wind velocity. 


In the 


case of might raids, this time was coincident with the time of total 


darkness, since, on the average, wind velocities decrease throughout 


the night. 
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TNCENDIARY BOMBING OF JAPAN 


DATA 

Pertinent data for Jepean ere given in tables 1 and 2, Appendix 
tables 1 through 8, and Appendix figures I through 59. These include a 
map showing locations of stations (Appendix fig. 1): type precipitation 
graphs (Appendix figs. 3 through 9); maps showing mean times of begin- 
ning and ending of snowfall (Appendix figs. 10 and 11); relative humid- 
ity maps by months (Appendix figs. 12 through 23); hours of sunshine by 
months (Appendix figs. 24 through 35); number of clear deys by months 
(Appendix figs. 36 through 47); rating graphs for Tokyo, Osske, and 
Nagesaki (Appendix figs. 48 through 51), as wellas tables giving month- 
ly ratings for these cities (Appendix tables 6 through 8), based on §- 
year averages; graphs showing diurnal wind variations (Appendix ¢ gs. 
§2 through 57): and type synoptic charts (Append:«x figs. 58 and 59) 
All of these data were consulted in preparing the following synopsis of 


weather conditions by months for each principal target area in Japan. 


RATING GRAPHS 

In utilizing the rating graphs for Tokyo, Osaka, and Nagaseki 
(Appendix figure4® through $0), the graph for Nagasaki, which shows how 
these conditions tend to group, should alse be censulted (Appendix fig. 
$1). There is » tendency for good days to follow good days, so that 
the mean frequency figures shown in the rating graphs must be examined 
in terms of this persistence factor. When utilizing these graphs, some 
allowance should be made, especially at Tokyo, for the fact that snow 
on the ground was not considered as a factor. Hence the winter data 
(December through February) show frequencies for “good” or better con- 
ditions which are somewhat higher than would be the case if snow cover 


were taken into account. 
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TARGET AREAS 

In discussing weather conditions as they pertain to incendiary 
bombing, it is convenient to recognize seven different target areas in 
Japan (Appendix fig. 2). Within each of these areas, conditions are 
favorable during the same months. The areas were identified on the 
basis of wind velocity variations throughout the year, duration of snow, 
and the veristion in dryness of the surfaces of buildings, as related 
to frequency of appreciable amounts of precipitation. Consideration 
was also given to the influence of the factors of relative humidity, 
sunshine, number of clear days, and wind, on the rate of drying. In 
addition, considerable weight was given to the frequency of occurrence 
in different months of “good, “excellent, *' and “superior” conditions, 
as calculated on the basis of the rating chart in table 1. These latter 


data, however, were available in only two of the seven areas. 


In the following sections the target areas are considered inorder, 
from one to seven. For each there is a brief general discussion of in- 
cendiary bombing conditions throughout the year, followed by aresume of 
conditions month by month. Each month is ranked as to suitability for 
incendiary bombing, the most favorable month receiving the rank of 1, 
the least favorable, 12. Each month is also evaluated on an absolute 
seale, conditions being rated as“excellent,“ good," fair," or “poor. " 
In some of the areas the best month may be only * fair;** in others, 
“excellent.** Appendix table 3 gives a resume’ of the ratings and ranks 


by target areas. 


Target Area 1 

Conditions range from “ poor'' to * good, "** poor’* conditions being 
@ssociated with deep snow on the ground and high snowfall, during 
November, December, and January, and with high precipitation in Sep- 
tember. Best months are July May, October, and August, in the order 
@iven. All are rated geod. Wind velocities are generally high 
throughout the area at all times of the year, and precipitation is low- 
er than in any of the Other target areas. The months with highest pre- 
cipitation are September through January. From late fall to early 
Spring, icing conditions ere common at low levels, but on many days it 
should be possible to Fly over the area at high levels with only broken 


cumulus underneath and to meke incendiary raids at these levels. 
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January. -- Rank: 12 

Rating: Poor 
Although wind velocities are high during this month (Appendix table - 
buildings will be covered with a thick layer of snow, which wiil tend 
to decrease the effectiveness of incendisry bombing. If raids are made, 
they should be made under Type II conditions (Appendix fig. §9). 
Best hours: 1300 during daylight; 1845 at night. 


February. -- Rank: 7 

Rating: Fair 
Snow still persists and will decrease effectiveness of incendiary raids. 
Wind velocities vary from 4 to 13 m.p-h. on the average. If raids are 
made, Type II conditions should be utilized (Appendix fig. 59). Icing 
will usually be prevalent at the surface. 


Best hours for raids: about 1315 during daylight; 1930 at night. 


March. -- Rank: 8 

Rating: Fair 
Snow cover, a high frequency of overcast, and frequent icing make in- 
cendiary raids impractical. If raids are made, use Type I or Type II 
conditions (Appendix figs. $8 and $9). 


Best hours: about 1330 during daylight; 2015 at night. 


April. -- Rank: 6 
Rating: Fair 

Snow cover Ordinarily persists during this month, although in the last 
days of the month it may disappear in the southern Part of the area 
along the coast. Wind velocities are favorable for raids, averaging 7 
to 13 m.p.h. After snow has disappeared, drying will be quite rapid, 
so that if only light snows have occurred, the latter part of the month 
will be favorable for incendiary raids. Icing conditions decrease in 
frequency as the month progresses. Type II conditions should occur 
eccasionally, with Type I conditions decreasing in frequency (Appendix 
figs. SB and $9). Either may be used. 

If a large incendiery bomb load is carried, the optimum time for raids 


will be: about 1400 during daylight; 2100 et might. 
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May. -~- Rank: 2 


Rating: Good 

This month is apt to be Perticularly favorable in the southern part of 
the coastal area during the Istter Part of the month. Snow cover may 
Persist in the northern portions and in the highlands until the end of 
the month. Wind velocities average 7 to 13 m.p-h, Drying is quite 
rapid and rainfall is relatively infrequent, so that there should quite 
often be occasions when surfaces are dry. Type I conditions (Appendix 
fig. 58) are Preferable. 


Best hours 1400 during daylight: 2100 at night. 


Tune ~- Rank: § 

Reting: Fair 
Snow cover has disappeared and surfaces should be dry. Winds average 
4 to 9 m.p.h. Type I conditions (Appendix fig. 58) should be itilized. 


Best hours: about 1415 during daylight 2215 at night. 


July. -- Rank: 1 
Reting: Good 
Precipitation is low, wind velocities are favorable (4 to 13 m.p.h.), 


and 


drying occurs rapidly after rain. Utilize Type I conditions (Ap- 
Pendix fig. 58). 


Best hours: 1415 during daviieht; 2215 ar night. 


August -+ Rank: 4 


Rating: Good 


nfall increases and wind velocities decrease, averaging 4 to 1} 
m.p.h Type I conditions (Appendix fig. $8) are most favorable. 


Best hours: 1400 during daylight; 2130 at night. 


September. -- Rank: 10 

Rating: Poor 
This is the month of maximum precipitation (Appendix fig. 3 and Append - 
iz table 1). Wind velocities are moderately high, averaging 4 to 11 
m-p-h.i drying conditions are fair (Appendix table 23. Type I and II 
conditions ere best (Appendix figs. S8 and 59) for incendiary raids. 


Best hours: 1345 during daylight; 2030 at night. 
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October. -- Rank: 3 

Rating: Good 
Precipitation is fairly high (Appendix fig. 3) and there may be snow 
toward the end of the month. In spite of these conditions, this is a 
geod month, because of high winds (4 to 13 m™-p-h.) and good drying 
conditions (Appendix table 2). Type I and II conditions are best 
(Appendix figs. 58 and 59). 


Best hours: 1400 during daylight; 1930 at night. 


November. -- Rank: 9 

Rating: Poor 
Snow cover usually exists, but if snows are late, Type II conditions 
(Appendix fig. 59) may offer excellent Opportunities for incendiary 
raids. Ieing conditions may be found at low levels throughout the 
month, becoming more frequent as the month progresses. 


Best hours: 1345 during daylight; 1830 at might. 


December. -- Rank: 11 
Rating: Poor 
Snow cover is deep and decreases incendiary effectiveness. Wind velo- 


ties average 4 to 18 m.p.h. If raids are made, Type II conditions 


(Appendix fig. 59) are best. 


Best hours: 1330 during daylight; 1815 at night. 


Target Area 2 


Wind velocities aré not as high in target area 2, on the eastern 

side of Hokkaido, as they are on the western side in target area 1. 

Highest mean velocities--up to 13 m.p.h. om the average--occur from 

October through May; but from November through April a deep snow cover, 

7 frequent low ceilings, and icing make conditions generally unfavorable 
for incendiary raids. Best 3 months are May, October, and June, in the 


order listed. 
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January. -- Rank: 7 
Rating: Fair 

Snow cover is deep; snowfall occurs on the average on 21 days at Hakodate 
(Append ix fig. 7). Wind velocities average 4 to 11 m.p-h. If raids are 
made, Type II conditions are best (Appendix fig. 59), with the cold front 
just to the east of the area, and the effects of accompanying disturb- 
ances not extending westward over the target. Icing conditions may be 
expected to prevail at low altitudes, and bombing, therefore, may have 
to be carried out only from high levels. Clear conditions should obtain 
frequently, however, and make accurate high-altitude bombing possible. 


Besi hours: 1330 during daylight; 1845 at night. 


February. -- Rank: 5 

Rating: Fair 
Snow cover persists with snowfall still high (Appendix figs. 3 and 7). 
Winds average 4 to 13 m.p-h. Type II conditions are best (Appendix fig. 
59). Icing may be expected at low levels. 


Best hours: 1345 during daylight; 1930 at night. 


March. -- Rank: 6 
Rating: Fair 
Snow cover persists; usually icing conditions still will be encountered. 
Type II conditions are best (Appendix fig. 59) 
Best hours: 1345 during daylight; 1930 et night. 


April. -- Rank: 4 

Rating: Fair 
In the latter Part of the month snow disappears along the southern coast- 
al portion of the area. Winds average 7 to 11 m.peh. Type I or It 
conditions are best (Appendix figs. 58 and $9). 
Best hours: 1400 in daylight; 2100 at night. 


May. -- Rank: 1 

Reting: Good 
Snow has disappeared in south and central portions of the area and snow 
cover should be thin et higher elevations and in the north. Wind velo- 
cities average 7 to 11 m.p.h. Precipitation is low (Appendix figs. 3 
and 7); drying conditions ere favorable. Best conditions are Type I 
(Appendix fig. $8). 
Best hours: 1415 during daylight; 2200 et night. 
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June. -- Rank: 3 

Rating: Fair 
Snow has disappeared; rainfall is relatively low (Appendix figs. 3 and 
7). Wind velocities average 4 to 9 m.p.h. Drving is rapid. Type I 
conditions are best (Appendix fig. 58). 
Best hours: 1430 during daylight; 2215 at night. 


July. -- Rank: 10 

Rating: Poor 
This is one of the rainiest months, with totals of more than 5 inches 
in parts of the area (Appendix figs. 3 and 7). Wind velocities are low, 
aversging 4 to 7 m.p.h.; clear days are rare; ceilings are low. If in- 
cendiary raids are made, use Type I conditions (Appendix fig. 58). 


Best hours: 1500 during daylight; 2200 at night. 


August. -- Rank: 11 

Rating: Poor 
Wind velocities average 4 to 7 m.p.h. Rainfall is more than § inches, 
the highest monthly amount for the year at many stations. Drying con- 
ditions are poor; Overcast is frequent. Type I conditions are best 
(Appendix fig. 58). 
Best hours: 1430 during daylight; 2130 at night. 
September. -- Rank: 12 

Rating: Poor 

Precipitation is high; wind velocities average 4 to 9 m.p.h.; and drying 
conditions are poor. Type I conditions may occur occasionally, as may 
also Type IT (Appendix figs. $8 and 59). These should be utilized if 
raids are contemplated. 


Best hours: 1415 during deylight; 2100 at night. 


October. -- Rank: 2 
Rating: Good 

¢ Wind velocities average 4 tp 13 m.p.h. Snows do not set in until the 
latter part of the month, and then only in the northernmost Part of the 
srea and in the highlands. Precipitation is moderately high, but drying 
conditions are good. Both Type I and Type II conditions are apt to be 
encountered and should be utilized (Appendix figs. 58 and 59). 
Best hours: 1400 during daylight; 1930 at might. 
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November. -- Rank: 8 

Rating: Poor 
Snow is apt to set in shortly after the beginning of the month, but wind 
velocities are high--4 to 13 m.p-h.--and under Type II conditions may 
favor incendiary bombing (Appendix fig. $59). Icing conditions are apt 
to exist at low levels under these synoptic conditions. 


Best hours: about 1330 during daylight; about 1830 at night. 


December. -- Rank: 9 

Rating: Poor 
Snow cover exists throughout the area. Winds average 4 to 11 m.p.h. 
Under clear conditions after a cold-front passage in Synoptic situations 
represented by Type II (Appendix fig. 59). raids can profitably be made. 
Best hours: 1300 during daylight; 1815 at night. 


Target Area 3 

This is one of the less favorable target areas for incendiary bomb- 
ing. Wind velocities are low from May through October, averaging up to 
7 m.p-h., and during all but two of the remaining months (November and 
April) there is apt to be snow on the ground. Icing conditions will be 
encountered frequently from November through April, but clear, cold days 
on which icing will present no grave problem will also be found through- 
out the winter. May through October is the Period of heaviest precipi- 
tation, and this, combined with low wind velocities, make all of these 
months * poor’’ for incendiary raids. November, December, and April, 


which are rated * fair, rank first, second, and third, respectively. 


January. -- Rank: 4 
Rating: Fair 

Chief disadvantage for large-scale incendiary raids is the Probability 
of a smow cover which will inhibit the cate of spread of fire. However, 
in the extreme south, along the coast, snow is usually not present in 
early Januery, and therefore incendiary raids can profitably be made in 
this part of the terget area. Clear days are numerous; wind velocities 
average 4 to 11 m.p.h. There will be severe icing conditions to the 
west of the mountains and over the mountains at lower levels, so that 
Planes will have to come in high, descending over the terget along the 
east coast in this area. Teing will usually not be severe along this 
coast under Type II conditions, if sufficient time is allowed after the 
Passage of the cold front (Appendix fig. 59). Type II conditions there - 
fore can be utilized. 


Best hours: 1300 during daylight; 1900 at night. 
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February. -- Rank: 6 

Rating: Fair 
There is Probability of snow cover; winds average £ to 11 m.p.h. Drying 
conditions are good. Frequent clear days may be expected and should be 
utilized after Passage of a cold front under Type I!l conditions. when 
icing will probably be light (Appendix fig. 59). 
Best hours: 1400 during daylight; 1930 at night. 


Merch. -- Rank: § 

Rating: Fair 
Snow cover persists. Wind velocities average 7 to 1! m.p.h. Drying 
conditions are good. If 2 or 3 weeks elapse without appreciable snow- 
fall, raids may profitably be made along the southern coast of the area. 
Icing conditions usually will not be severe at high altitudes under Type 
II conditions (Appendix fig. 59). 
Best hours: 1500 during daylight; 2000 at might. 


April. -- Rank: 3 

Reting: Fair 
Snow is disappearing or is completely gone in the south along the coast. 
Winds average 4 to 9 m.p-h. Drying conditions are good. Plans should 
be made for incendiary raids, Particularly in the !atter half of the 
month, under Type I or Type II conditions (Appendix figs. 58 and §9). 
Best hours: about 1430 during daylight; 2030 at might. 


May. -- Rank: 7 

Rating: Poor 
Rains have started during this month and wind velocities are relatively 
low, averaging 4 to 7 ™-p-h. Type I conditions are best (Appendix fig. 
58). There should be mo severe icing conditions. 


Best hours: 1500 during daylight; 2115 at night. 


June. -- Rank: 8 

Rating: Poor 
Precipitation smounts and frequencies increase markedly over May (Ap- 
Pendix figs. 3 and 8). Winds average only 4 to 7 m.p.h. Type I con- 
ditions are best for raids (Appendix fig. $8). 
Best hours: 1500 during daylight; 2130 at night. 
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July. -- Rank: 9 
Rating: Poor 

Precipitation is still high, Particularly in the northern part of the 
area (Appendix figs. 3 and 8). Velocities average 4 to 7 m.p.h, Dry- 
ing conditions are poor and the number of clear days averages only 0 to 
2. If incendiary raids are made, they should be carried out under Type 
I conditions (Appendix fig. 58). 

Best hours: sbout 1430 during daylight; 2130 at night. 


August. -- Rank: 11 

Rating: Poor 
Reinfall is less frequent than in July, although totals are as high or 
higher (Appendix figs. 3 and 8). Drying conditions are fair; wind velo- 
Cities average 4 to 7 m.p.h. If raids are made, Type I conditions are 
best (Appendix fig. 58). 
Best hours: 1400 during daylight; 2100 at night. 


September. -- Rank: 12 

Rating: Poor 
This is the rainiest month in this area (Appendix figs. 3 and 8). Dry- 
ing conditions are only fair. Winds average between 4 and 7 m.p.h. 
If incendiary raids are made, they should take place under Type I condi- 
tions (Appendix fig. 58). 
Best hours: 1430 during daylight; 2015 at night 


October. -- Renk: 10 

Rating: Poor 
Winds average 2 to 7 m.p-h. Drying conditions are fair. Icing at low 
levels may be expected with increasing frequency towards the end of the 
month. Come in at high levels (above 15,000 feet over the mountains) 
and descend over the east coest, where, under Type II conditions, icing 
should be light except at the lowest levels (Appendix fig. 59). 
Best hours: 1430 during daylight; 1915 at might. 
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November. -- Rank: 1 
Rating: Fair 

Precipitation is comparatively low and infrequent (Appendix figs. 3 and 
8). Snowfall starts only in the latter Part of the month at high eleva- 
tions and in the north, Winds average 4 to 9 m.p.h. Clear days average 
0 to 12, with the highest number occurring in the coastal part of the 
area. Raids should be made under Type II conditions (Appendix fig. 59), 
with the planes coming in at a high altitude when approaching the moun- 
tains in order to avoid severe icing conditions. 


Pest hours: 12300 during daylight; 1830 at night. 


December. - Rank: 2 

Rating: Fair 
This is a “good"' month in the extreme south; "fair" in the north. Winds 
average 4 to 9 m.p.h. More than one-half the days are clear in the 
coastal areas. Drying conditions are excellent: precipitation is low. 
Raids should be made under Type II conditions, with the planes approach- 
ing at high altitudes in order to avoid Severe icing (Appendix fig. 59). 


Best hours: 1400 during daylight; 1815 at night. 


Target Area 4 

Winds in this area are moderately high to very high, except during 
the months of August and September. Precipitation is highest during 
the winter, and this, combined with severe icing conditions at low al- 
titudes and snow on the ground, makes the winter rate only * fair’' for 
incendiary raids, despite the fact that there are extremely high sur- 
face winds to Spread fire. The best time of the year for incendiary 
reids is late spring and early summer, May and June being rated as 


“good” months, and April “ fair.’ 


January. -- Rank: 7 


Rating: Poor 


Winds are high, averaging 4 to 16 m.p.h., but ceilings are frequently 


low, with severe icing conditions Prevailing, so that it is hazardous 
to come through the overcast to bomb objectives. Snow is apt to be 
deep on buildings, cutting down the rate Of spread of fire. If raids 
are made with planes Carrying large incendiary loads, utilize Type II 
conditions (Appendix fig. oe}. 


Pest hours: about 1400 during daylight; 1845 at night. 
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February. -- Rank: 6 


Rating: Poor 


cover still persists. The icing hazard is great, particularly at 
levels. Drying conditions are good. Await Type II conditions, with 


old front just off the east coast (Appendix fig. 59). 


Best hours 1400 during daylight; 1915 at night. 


- Rank: 8&8 


Rating: Poor 


Snow cover and icing conditions persist. Precipitation is less frequent 


than in January or Pebruary (Appendix fies. 3 and 9), Winds average 


11 m.p.h. Use Type I and II conditions for bombing raids (Appendix 


the latte the month along the southern 
conditions are good. Icing 
severe during the lat- 


I or II conditions are best for raids. 


taylight; 2030 at night. 


Precipitation; 
the coastal area (Ap- 


for raids (Appendix 


1430 during davlight: 


-p-h Drying conditions are good. Except in the 


*Fm part o the area Precipitation is below © inches and 
cut mich of the area the number of days with Precipitation is 


wer than for any other month except August (Appendix figs. 3 and 9). 


Type I synoptic conditions are best (Appendix fig. $8). 


Best hours: 1430 during daylight; 2130 at night. 
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July. - Rank: 10 

Rating: Poor 
A marked increase in Precipitation makes this month much less favorable 
than June (Appendix figs. 3 and 9). Clear days are less frequent than 
in June, averaging 4 or less throughout the area. Relative humidity 
averages between 75 and 90 Percent. If incendiary bombing raids are 
made, utilize Type I conditions (Appendix fig. 58). 


Best hours: 1430 during daylight; 2130 at night. 


August. -- Rank: 9 
Rating: Poor 

This month hes next to the smallest amount of mean Precipitetior, hayi- 
less than either July or September. Principally for this reason, condi- 
tions are more favorable than in July and September, even though wind 
velocities Average only 4 to 7 m.p.h. The number of rainy days is 
comparatively low, however, Precipitation being concentrated in heavy 
showers. At Akita, for example, there 1s an average of 13 rainy days a 
month, the lowest frequency of any month (Appendix fig. 9). Clear days 
average between 2 and 6, decreasing inland toward the mountains. Best 
Synoptic conditions are represented by Type I (Appendix fig. 58). 


Best hours: 1400 during daylight; 2100 at night. 


September. -- Rank: 12 

Rating: Poor 
This is one of the fainsest months, mean precipitation being in excess 
of Rinches throughout most of the area (Appendix fig. 3}. In addition, 
vind velocities are low, averaging 4 to 7 m.p.h., and ceilings and vis- 
ibilities also are apt to be low. If incendiary raids are made during 
this month, take advantage of Type I or II condit ions (Appendix figs. 


S58 and §9), which may occur in the latter part of the month. 


Best hours: 1345 during daylight; 2015 at night. 


October. -- Rank: 11 

Rating: Poor 
This is a rainy month, with total Precipitation around 7 inches. Teing 
ts apt to oceur with increased frequency as the month Progresses. Wind 
velocities average 4to 9 m.p.h. Drying conditions are only fair. Best 
Synoptic conditions are Type I and II (Appendix figs. S58 and 59). 


Best hours: 1345 during daylight: 1915 at night. 
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November. -- Rank: 5 

Rating: Fair 
Care must be taken to avoid icing. which may be severe at low levels. 
Surface winds are fairly high, averaging 4 to 11 m.p.h. Drying condi - 
tions are fair. Eest synoptic conditions are Type II (Appendix fig. 


59). 


Best hours: 1330 during daylight; 1830 at night. 


Vecember. -- Rank: 4 
Rating: Fair 

Surface winds are very high, averaging 4 to 16 m.p.h. Icing conditions 
Teine conditions at low leveis are apt to ve severe, which may preclude 
low-level bombing. Clear Vays are rare, but there should be days with 
only partly overcast conditions which would Permit high-level bombing. 
Snow cover is apt to be deen toward the end of the month, even in the 
southern part of the area, so that the first part of the month is in 
general preferable for all-out incendiary raids. Best synoptic condi- 
tions are Type II (Appendix fig. $9). 


Best hours: 1330 during daylight; 1815 at night. 


Target Area § 

This is a target area throughout which conditions are generally 
poor for incendiary bombing. No months may be rated * good, "* and only 
2 are “fair: March and December. Wind velocities are low on the aver- 
agr,. mean velocities being between 4 and 9 m.p.h. from December through 
February. and between 4 and 7 m.p.h. the remainder of the year. Icing 
conditions are apt to be encountered from October through March, with 
Particularly severe icing common below 8,000 feet. Overcast conditions 
are common throughout the year. Precipitation is heaviest and mean 
Preetpitation is highest in the period April through September; August 
is the month of minimum rainfall for this period. The generally un- 
favorable conditions should aot be interpreted as excluding the possi- 
bility of making effective incendiary raids; but the number of oppor - 
tunities presented for effective incendiary bombing of objectives will 
be markedly less than in any of the other target areas, with the ex- 


ception, perhaps, of target area 7. 
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January. -- Rank: § 

Rating: Poor 
Snow cover may be expected during this month, but should be deep only in 
the highlend areas. Teing conditions are common throughout the month, 
being severe at levels under 8.000 feet. Wind velocities average 4 to 
9 m.p.h. Type II conditions are best (Appendix fig. 59). 


Best hours: 1400 during daylight; 1845 at night. 


February. -- Rank: 6 

Rating: Poor 
Snow cover exists but should be deep only in the highlands. [cing con- 
ditions are common and Particularly severe at low levels. Winds aver- 
age 4 to 9 m.p.h,. Precipitation is low (Appendix fig. 3) but clear 
days are rare, averaging 2 or less. Low ceilings are common. Best 
Synoptic conditions are Type II (Appendix fig. 59). 


Best hours: 1400 during daylight; 1915 at night. 


March. -- Rank: 1 

Rating: Fair 
Snow has thinned or disappeared by the middle of this month. Icing 
conditions may still Occasionally be severe, but ar- less Frequent than 
they are earlier in the winter. Winds average 4 to 9 m.p.h. Type I 
and II conditions are best for incendiary raids (Appendix figs. 58 and 
S98). 


Best hours: 1400 during daylight; 1945 at night. 


April. -- Rank: 3 
Rating: Poor 

Winds average 4 to 7 m.p.h. Icing is occasionally encountered at low 
levels, particulerly during the early Part of the month. Rainfall 
averages about S inches, snow cover having disappeared in all but the 
highest portions of the area. Drying conditions are moderately favor- 
able. Best conditions are Type I and IT (Appendix figs. 58 and §9). 
Best hours: 1300 during daylight; 2015 at night. 


May. -- Rank: 4 

Rating: Poor 
Reinfall is about § inches. Snow has entirely dissppeared. Winds 
average 4 to 7 m.p-h. Clear days average between 2 and 6 for the month. 
Best synoptic conditions are Type I (Appendix fig. 58). 
Best hours: 1400 during daylight; 2045 at night. 
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June. -- Rank: 12 

Rating: Poor 
Precipitation is more than 8 inches. Winds average 4 to 7 m.p.h. 
Clear days average 0 to 4. Best synoptic conditions are Type I (Ap- 
Pendix fig. $8). 
Best hours: 1230 during daylight: 2100 at night. 


July. -- Rank: 11 

Rating: Poor 
Precipitation is still high, averaging hore than 8 inches throughout 
most of the area. Winds average 4 to 7 m.p.h. Clear days are few, 
averaging 0 to 4. Best synoptic conditions for raids are Type I (Ap- 
Pendix fig. 58). 
Best hours: 1500 during daylight; 2100 at night 


August. -- Rank: 9 

Rating: Poor 
Low wind velocities (4 to 7 m.p.-h.) and rainfall in excess of 5 inches 
make this a “poor"* month. But conditions are markedly more favorable 
then in either July or September. There are 2 to 6 clear days on the 
average. Use Type I conditions if possible (Appendix fig. $8). 
Best hours: 1230 during daylight; 2045 at night. 


September. -- Rank: 10 
Rating: Poor 

Mean rainfall is in excess of 8 inches during September, and the number 
of rainy days is Breater than in August. Rains are apt to be prolonged 
lasting more than 24 hours. Winds average 4 to 7 m.p.h. Clear days 
average 0 to 4, If raids are made, use Type I or II conditions (Ap- 
Pendix figs. 58 and 59), Preferably the latter. 

Best hours: 1400 during daylight; 2000 at night 


October. -- Rank: 8 

Rating: Poor 
The mean rainfall is less than S inches in the coastal parts of the 
@rea. Wind velocities average 4 to 7 m.p.h. Icing conditions in the 
lower levels may be severe, Particularly toward the end of the month. 
Both Type I and If conditions may be utilized for incendiary bombing 
(Appendix figs. 58 and 59). 
Best hours: 1400 during daylight; 1915 ut night. 


C-675, AF 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS 


CONF IDENT IAL 


November. -- Rank: 7 
Rating: Poor 

November marks the beginning of the driest three-month period. Since 
there is no snow during this month, surfaces of buildings are apt to be 
drier than in any other month. These positive factors, however, are 
outweighed by the negative ones. There will be only a few clear days 
(an average of 2 to 6) during which high-altitude bombing will be pos- 
sible. The chief hazard is teing., which may be especially severe in 
the lower levels along the coast. Surface wind velocities average 4 to 
7 mph. Pest synoptic situation is Type I (Appendix fig. S58). Type 
II conditions also afford opportunities for incendiary raids (Append ix 
fig. 59). Icing conditions are apt to be less severe under Type I con- 
ditions than under Type II, however. 


Best hours: 1200 during daylight; 1830 at night 


December. -- Rank: 2 

Rating: Fair 
Snow does not set in until the latter part of the month. Precipitation 
is less than § inches on the average. Drying conditions are good. 
Winds average 4 to 9 m.p.h, Icing conditions are common, but a few 
clear days (average 0 to 4) will usually occur, making high-altitude 
bombing passible. Utilize.Type I or II conditions (Appendix figs. 58 - 


$9). Type I conditions are the more favorable of the two because of 


less icing hazard. 


Best hours: 1200 during daylight; 1830 at night. 


Target Area 4 


This area extends from Tokyo south along the eastern side of the 
islands of Honshu, Shikoku, and Kyushu (Appendix fig. 2). It includes 
the important industrial centers of Tokyo-Yokahama, Nagoya, Osaka-Kobe, 
Koti, and Miyasaki, and is, in fact, the most important industrial 
ares of Japan. Fortunately, it is the best of the seven target areas 
so farasweather conditions affecting incendiary bombing are concerned. 

Six of the 12 months are rated “good"' or better. They are, in 
order, December, which is rated “excellent,’* and March, April, August, 
January, and November, which are all “good."* Only 2 months, June and 


July, are “poor.** The remainder are “feir.’ 
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Even with soupy weather along the west coast, conditions in this 
target erea are usually tavorable for bombing. In winter, there are 
often very low ceilings along the west coast, with severe icing condi- 
tions in lower levels, while concurrently clear, windy, high-level 
bombing conditions Prevail to the cast of the mountains. Such weether 
patterns are apt to occur with the outbreak of cold polar air from over 
Siberie. This cold sir pushes out over the Sen of Japan, where it 
Picks up considerable moisture in its lower layers, since the tempera- 
ture of the surface water is very high. Hence, bad weather --low ceil- 
ings. low visibility, and icing conditions--sets in along the west 
coast. This same air, however, Passing Over the mountains to the east 
coast, produces clear conditions with good flying weather. The reason 
for this is that, first, air introduced to the east coast is Principal - 
ly from aloft, and second, even when surface air Passes up over the 
mountains, it is warmed adiabatically in descending on the east side, 
and the temperature rises above the dew Point with concurrent disap- 
pearance of cloud end fog. The Principal exception to this combination 
of adverse weather to the west, over target areas 4 and 5, with good 
weather over target area 6 in the east, is found in a Synoptic setup in 
which there is cold-front activity along the east coast. Therefore, it 
would be best to make incendiary raids during winter after a frontal 
Passage, waiting for clouds to clean ovt before moving in. Such a gen- 
eral condition is shown in Appendix figure 59, which is referred to as 
a Type II situation. 

Icing conditions may be encountered over this target area from 
October through April, but Severe icing conditions will be associated 
with frontal passages, and icing is far less of a hazard here than it 
is along the west coast. The occurrence of numerous clear days in win- 
ter indicates that there will be many instances when raids can be made 
without the danger of excessive icing. When raids ere made from the 
west, it will usually be necessary to come in very high over the west 
coast and mountains to avoid icing in those areas, but it will then be 
Possible on clear, cold days to descend over targets along the east 
coast. Such conditions should be ideal, since they lessen the chances 
of pursuit ships from the west coast taking off to intercept returning 


bombers. 
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Snow cover is found in sufficient quantities to be a deterrent to 
the spread of fire only in the northern pert of the area, in January, 
February, and March. Heavy and frequent precipitation occurs princi- 
Pally in June, July, and September, although around Tokyo, near the 


northern edge of the target area, August and October also are rainy. 


January. -- Rank: 5 

Rating: Good 
There sre from 2 to 16 clear days on the average in this month. Clear 
days occur more frequently in the north than in the south, and with 
greater frequency at coastal! locations than inland towards the moun- 
tains. Surface wind velocities are high, averaging 4 to 13 m.p.h. 
Precipitation is lower than in any other month, being less than 3 
inches. Snow cover may be present in the north and in the highlands, 
but at least during the early part of the month, a deep cover of snow 
in the central and southern coastal regions is rare. Drying conditions 
are excellent; relative humidity is low, sunshine abundant, and winds 
high. This means that surfaces of buildings will usually dry quickly 
after frontal showers. Icing conditions may exist but will be severe 
only in frontal or immediate post-frontal zones. Best conditions are 
Type II (Appendix fig. 59). 
Best hours: 1300 during daylight; 1900 at night. 


February. -- Rank: 8 
Rating: Fair 

Chief deterrent to successful incendiary bombing is the likelihood of a 
snow cover, at least in the central and northern Parts of the erea. 
There are apt to be several clear days which favor bombing, however, 
with the average number varying from 0 in the mountains to 10 in the 
northern coastal region. Precipitation is low, being less than 3 
inches; surface wind velocities are high, averaging 4 to 13 m.p.h. Se- 
vere icing eccompanies frontal Passages, but will be absent in most oth- 
er synoptic situations. Best conditions are Type II (Appendix fig. §9). 


Best hours: 1330 during daylight; 1915 at night. 
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March -- Rank: 2 

Rating: Good 
Precipitation during this month averages less than § inches (Appendix 
figs. 3 and S). Snow cover is thin or has disappeared in the southern 
and central coastal Portions of the area and by the middle of the month 
should not be deep in the northern Part of the area. There are 2 to 8 
clear days, on the average. Surface winds average 4 to 13 m.p.h. Dry- 
ing conditions are excellent; winds are high, relative humidity averages 
60 to 75 percent, and there is considerable sunshine (Appendix fig. 26). 
Icing conditions will exist, but severe icing will be associated Prin- 
cipally with frontal Passages. Both Type I and II Synoptic situations 
are favorable for incendiary raids (Appendix figs. 58 and 59). Of 
these, Type II is Preferable. 
Best hours: 1400 during daylight; 1945 at night. 


April. -- Rank: 3 

Rating: Good 
Snow has disappeered throughout the coastal area and has almost disap- 
Peared in the highland areas. Precipitation averages ahout § inches, 
being somewhat higher than in March. Surface winds remain strong, 
averaging 4 to 11 m.p.h. Tcing conditions are not frequent and will 
be associated Principally with cold-front Passages. Both Type I and IE 
conditions may be utilized for incendiary raids (Appendix figs. 58 and 
59). 
Best hours: 1400 during daylight; 2030 at night. 


May. -- Rank: 7 

Rating: Fair 
Precipitation is slightly more than 5 inches in the northern Pert of 
the area and is as high as 10 inches in the southern part. Drying con- 
ditions are only fair; relative humidity averages 70 to 85 Percent; 
clear days average 0 to 6; wind velocities average 4 to ll m.p.h. Type 
I conditions are favorable for incendiary bombing (Appendix fig. 58). 


Best hours: 1400 during daylight; 2045 at night. 
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June. -- Rank: 12 
Rating: Poor 

This ts one of the two rainiest months; September is the ether (Ap- 
Pendix fig. 3), Total rainfall averages from about 16 inches in the 
southern part of the area to 7 inches in the north. Heavy thunder- 
showers account for most of the precipitation. Clear days are few, 
averaging 0 to 4. Surface wind velocities are comparatively low for 
the area, averaging 4 to 9 m.p.h. Drying conditions in Beneral are 
poor, so that surfaces of buildings will be wet much of the time. If 
raids are made, Type I conditions are best (Appendix fig. SO}; 


Best hours: 1400 during daylight; 2115 at night. 


July. -- Rank: 11 

Rating: Poor 
Rainfall is still heavy in this month, averages varying from more than 
12 inches in the south to about 65 inches in the northern coastal area. 
Winds average 4 to 9 m.p.h. Drying conditions are poor; relative hu- 
midity averages 75 to 90 Percent, clear days average 0 to 4. Fest con 


ditions are represented by Type I (Appendix fig. 58). 


Best hours: 1400 during davlight; 21158 at night. 


August. -- Rank: 4 

Rating: Good 
This is a particularly good month for the Osaka-Kobe and Nagoya areas. 
It is slightly less favorable for the Tokyo area, and is least favor- 
able for the extreme south, where August rainfall is high (Appendix 
fig. 3). Appendix figures 48 and 49 illustrate the extent to which 
conditions favor incendiary operations at Osaka and Tokyo during this 
month. (See discussions for these two cities on Pages 35-36) Although 
rainfall totals average more than § inches in parts of the area, the 
Precipitation is concentrated ina few major storms, with generally 
clear or at worst partly cloudy weather Prevailing in between, There 
is more sunshine than in any other month (Appendix fig. 31), consider- 
ing the area as a whole, and this favors rapid drying. Hence success - 
ful raids can be made with high surface wind velocities, provided tha; 
24 hours have elapsed since the last rain and also that high surface 
winds and clear skies have promoted drying since the rain. This fFre- 
quently will occur. Surface winds average 4 to 11 m.p.h. There are 0 
to 6 clear days, on the average, the number being highest in the Osaka- 
Kobe and Nagoya areas. In making raids, utilize Type I concit*ions 
whenever possible (Appendix fig. SR) 
Best hours: 1430 during daylight; 2100 at night. 
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September. -- Rank: 10 

Rating: Fair 
Precipitation is in excess of § inches throughout the area, the mean 
mount increasing northward to become slightly more than 10 inches in 
the extreme north at Tokyo (Appendix fig. 3). Frequency of Precipita- 
tion is also high, over 15 days a month at many stations (Appendix fig. 
S and Appendix table 1). Drying conditions are fair, surface winds 
average 4 to 11 m.p.h., and relative humidity averages 75 to 85 percent 
Both Type I and II conditions may be Profitably utilized for incendiary 
raids (Appendix figs. $8 and 59). Icing conditions may occur toward 
the end of the month at levels around 8,000 feet, but will tend to be 
associated principally with cold-front passages. 


Best hours: 1500 during daylight; 2000 at night. 


October. -- Rank: 9 

Rating: Fair 
Precipitation during this month averages about 8 inches in the northern 
coastal part of the area and slightly less than 5 inches in the southern 
coastal part. Rain occurs on approximately half the days in the north 
and about 1 out of 3 days in the south. Winds aversge 4 to 11 m.p.h. 
Clear days average 2 to 8 for the month (Appendix fig. 45); the numbe- 
of clear days is highest in the Kobe-Osaka area and in the extreme 
south. Drying conditions sre fair; relative humidity averages 75 to 85 
Percent; surface winds are moderately high; there is a fair amount of 
sunshine (Appendix fig. 33). Teing conditions will occur, but severe 
icing will be essocieted only with frontal passages. Either Type I or 
II conditions are fevoreble for incendiary raids, but the latter type 
is preferable (Appendix figs. $8 and 59). 
Best hours: 1430 during daylight; 1915 at night. 


November. -- Rank: 6 
Rating: Good 

Precipitation is iess then 4 inches throughout most of the coastal 
area. Precipitation occurs on about 1 out of 3 days. Winds average 4 
to ll m.p.h. Clear days average 2 to 6. Both low- and high-altitude 
bombing should be possible inthis month. Type II conditions are favor- 
able for both (Appendix fig. 59). Type I conditions are more apt to be 
accompanied by moderate icing conditions at low altitudes, and are 
therefore better for high-altitude bombing through thin- to broken- 
cloud cover. Severe icing will be associated with frontal passages. 


Best hours: 1200 during daylight; 1830 at night. 
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December. -- Rank: 1 

Reting: Excellent 
Even though there may be a light snow cover during the latter part of 
the month in the extreme northern part of the area and in the highlands, 
this is the best month for incendiary raids in this area, better in 
fact, than is any other month in any other Japanese target ares. Con- 
ditions are Particularly favorable in the north and central parts of 
the area, where the number of clear days is the highest. Clear days 
average 2 to 16. Winds average 4 to 11 m.p.h. On clear, cold days, 
which will occur in Succession, winds are apt to be high and surfaces 
of buildings dry. Targets will be clearly visible so that high-alti- 
tude bombing will be possible. Icing conditions on such days will not 
be severe at any levels, provided time is allowed for the cold front to 
move through and clean out the *“weather'' behind the front. The best 
conditions for bombing are described in the general section on this 
area. Best synoptic conditions are Type II (Appendix fig. 59). 
Best hours: 1230 during daylight; 1830 at night. 


Target Area 7 

This target area comprises the central and western Part of Kyushu, 
the extreme southeastern Part of Honshu, and the western coastal por - 
tions of Shikoku (Appendix Sigs 23 It is principally an intermontane 
area, the northern part of which is bounded by the mountains to the 
west on Honshu and to the east on Shikoku, and which embraces the Prin- 
cipal mountains of Kyushu. This in part explains the low wind veloci- 
ties which obtain at the surface throughout the year. Mean monthly 
velocities nowhere exceed 9 m.p.h., but velocities in any 1 hour may of 
course be considerably higher. These low surface velocities are part- 
ly responsible for the fact that this is a poor target area for incen- 
diary bombing. Other factors are low ceilings and visibilities, which 
are due tothe influx of moist a+r, principally from the south and west. 
High precipitation also contributes to the low ratings accorded condi- 
tions in this area. During the months of June and July more than 10 
inches of Precipitation occur in each month, on the average. Precipi- 
tation is at a minimum during the winter, when less than 4 inches occur 
(Appendix fig. 3). The number of clear days is highest in winter. Ic- 
Ing conditions in winter, however, are apt to be severe in the low lev- 


els. 
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No month rates as high as “good” on the tating scale. Four months 


are rated “ fair. They are, in order of rank, October, March, January, 
and February. October and March were ranked ahead of the 2 winter 
months because of less frequent severe icing conditions, even though 
surface winds are somewhat higher inthe winter months. Despite the low 
ratings accorded this target area, there will be days in every month 
when successful incendiary raids can be made. It will be possible to 
forecast these days in advance, but Particuler care should be taken to 
avoid icing conditions in winter and to avoid days of heavy precipitea- 
tion in summer. In avoiding these conditions, it may be necessary to 
engage in low-eltitude bombing from underneath « high overcast or to 
bomb from high altitudes through “holes” in a broken overcast. The one 
exception that can be counted on to occur will be the clear, cold days 
of winter when the area is inundated by cold poler air, thus making 
high-altitude bombing feasible. Such days will occur in the eastern 


Part of the area but are not to be expected in the west. 


January. -- Rank: 3 


Rating: Fair 


Precipitetion during this month is less than 3 inches throughout most 


of the area. Snow may: cover the ground but will be thin in the coastal 
Parts of the area. Surface winds aversge 4 to 9 m.p.h. Clear days 
average 2 to 8, the greatest number occurring in localities in the 
eastern part of the area, on the eastern slopes of the central moun- 
tains. Icing conditions are apt to be severe, particularly in the low- 
er levels, and particularly inareas along the west and southwest coasts. 
This includes the industrial area around Nagasaki. It may be necessary 
to utilize high-altitude bombing over these western coastal areas be- 
cause of the almost constant hazard of icing in the lower levels. Best 
synoptic conditions are Type I and II (Appendix figs. 58 and 59). Type 
I is preferable for west coast locations, because it is apt to be ac- 
companied by off-shore winds and less severe icing. Type II is pref- 
erable for stations in the eastern part of the area, which is separated 
from the Sea of Japan by mountain ranges. 


Best hours: 1400 during deylight; 1900 at night 
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February. -- Rank: 4 

Rating: Fair 
The same conditions obtaih for February as for January, except that 
there are somewhat fewer clear days, the average being 2 to 6. Also, 
Precipitation is somewhat freater, averaging 4 incnes, with snow cover 
slightly deeper, but still not sufficiently deep in the coastal parts 
of the area to hamper seriously the spread of fire. 


Best hours: 1400 during daylight; 1915 at night. 


March. -- Rank: 2 
Rating: Fair 

Precipitation in this:menth is slightly in excess of 5 inches in the 
lowland areas (Appendix figs. 3 and 4). Winds average 4 to 7 m.p.h. 
Clear days average 2 to 6, the greatest number occurring in the extreme 
Part of the area, on the island of Kyushu. Although icing conditions 
are still apt to be severe, the frequency of occurrence of these con- 
ditions is not as great as in the 2 Preceding months. It should be 
possible, under Type I conditions (Appendix fig. 58), to make low-alti- 
tude, as well as high-altitude bombing attacks without icing conditions 
being critical. High-altitude attacks can be made under Type II condi- 
tions (Appendix fig. 59), but icing at low levels may interfere with 
descending very low over the target, and a broken-cloud condition may 


exist. 


Best hours: 1400 during daylight; 1945 at night. 


April. -- Rank: 5 
Rating: Poor 

Precipitation averages between 7 and 9 inches in this month (Appendix 
figs. 3 and 4). Clear days average 2 to 6. Surface winds average 4 to 
7m.p.h. Severe icing conditions willoccur occasionally, but frequent - 
ly it will be possible to come in below the icing level. Other hazerds 
are thunderstorms, Particularly during the latter part of the month, and 
low visibilities and ceilings, especially along the west and southwest 
coasts. Best conditions are Type I (Appendix fig. 58) for the western 
Parts of the area, and Type II (Appendix fig. 59) for the eastern pers, 
on the leeward slopes away from the Sea of Japan. 


Best hours: 1300 during daylight; 2015 at night. 
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May. -- Rank: 9 
Rating: Poor 

Precipitation averages 7 to 8 inches in the lowlands, and occurs on an 
average of slightly less than one-half the days of the month. Clear 
days average only 2 to 4. It is advisable not to wait for perfectly 
clear days to make raids, since such days are extremely rare particu- 
larly in the western and southwestern coastal parts of the area and in 
the region surrounding the Suwo Nada portions of the area. It will be 
more practicable to count on coming in under a high overcast for low- 
level bombing. Tcing at high levels will occasionally be severe, but 
it will usually be safe, so far as tcing ts concerned, to come in low. 


Best synoptic conditions are Type I (Appendix fig. 58). 


Best hours: 1330 during daylight; 2045 at night. 


June. -- Rank: 12 
Rating: Poor 

This is a month of frequent and heavy storms. Precipitation averages 
more than 12 inches in many perts of the area (Appendix fig. 3). Clear 
days are practically non-existent, averaging 0 to 2 for the area as a 
whole. Because of the frequent heavy rains, the high frequency of thun- 
dershowers, low surface wind velocities (average 4 to 7 m.p.h.), and 
high average cloudiness, it is Questionable whether successful incen- 
diary raids can be made in this month. If raids are made, however, try 
to utilize Type I conditions (Appendix fig. 58). 


Best hours: 1300 during daylight; 2100 at night. 


July. -- Rank: 10 
Rating: Poor 

This is also a month of heavy. frequent rains. Surface wind velocities 
average 4 to 7 m.p.h.; relative humidity averages 75 to 85 percent. It 
will be difficult, therefore, to find days on which the surfaces of 
buildings are not wet. If raids are made, Type I conditions are best 
(Appendix fig. 58). 

Best hours: 1430 during daylight; 2100 at night. 
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August. -- Rank: 8 
Rating: Poor 


For the area as a whole this is a “poor’’ month, but for the region a- 
round Nagasaki it is “fair” (Appendix fig. S0). Precipitation averages 
about 7 inches, and occurs on slightly less than one-half the days at 
lowland stations. Thunderstorms are frequent, and also conditions with 
low visibility and low ceilings. Clear days average Oto 6 and are high- 
est in number in the extreme eastern part of the area, on the island of 
Kyushu. Surface winds average 4 to 7 m.p.h. Best synoptic conditions 
are Type I (Appendix fig. S&>. 
Pest hours: 1200 during daylight; 2045 at night. 
September. -- Rank: 11 
Rating: Poor 

Precipitation averages about 8 inches in the lowlands and occurs on a- 
bout one-half the days (Appendix figs. 3 and 4). Surface winds average 

Clear days average 0 to 4; the highest number occurs in 
the eastern part of the island of Kyushu. Best synoptic conditions are 
represented by Type I (Appendix fig. 58). 


Best hours: 1200 during daylight; 2000 at night. 


October. -- Rank: 1 
Rating: Fair 

Precipitation averages S inches in the lowland Parts of the area. Clear 
days average 2to 8; the highest number occurs in the southern and south- 
western parts of the area. This is not only the best general month for 
the area as a whole, it is emphatically the best month for the coastal 
industrial area, including Nagasaki, along the southern and southwestern 
shores of Kyushu. The reason for this is that cyclonic conditions have 
not yet become Frequent enough to interfere continuously with accurate 
bombing operations. Low-level raids can be made and clear days will oc- 
cur when high-level raids can be made. Unfortunately, surface winds 
average only 4 to 7 m.p.h., but under Type I synoptic conditions there 
will be fresh breezes which will help to spread fire. Type II condi - 
tions are useful mainly in Operating against Localities in the eastern 
part of the area, on the mountain slopes or in valieys facing away from 
the Sea of Japan. 


Best hours 1300 during daylight; 1915 at night. 
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November. -- Rank: 7 
Rating: Poor 

Cyclonic conditions are more frequent during this month, particularly a- 
long the west and southwest coasts and around Suwo Nada. Clear days av- 
erage 2 to 10; the highest number occurs in the southeast usually, but 
also fairly frequently in the southwest (Appendix fig. 46). High-alti- 
tude bombing will be most Practicable along the western and southwestern 
coasts. Winds average 4 to 7 m.p-h, Type I and II conditions are bes: 


(Appendix figs. 58 and 59). 


Rest hours: 1230 during daylight; 1830 at night. 


December. -- Rank: 6 

Rating: Poor 
Overcast conditions are very frequent along the west and withwest coast 
during this month. Vasibilities and ceilings cecome very low. Howeve 
in the eastern part of Kyushw clear days a 
month. Precipitation for the lowland areas 
is rare in the lowlands and will nx i lees 
the spread of fire. Winds average 4 ¢ 
tions are best (Appendix figs. 58 and §$ - but cow Perating agains: 
only the eastern part of this t: 


Best hours: 1130 during daylight 
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AR Y BOMBING o TOKYO, 


ASAKI 


The purpose of this section of Weather Factors Affecting the Incen- 
diary Bombing of Japan is to call attention to the specialized data pre- 
Pared for these particular cities and to illustrate the manner in which 
these data should be used. The rating system used in compiling the data 
has already been discussed in the first section of this report All 
that will be done here is to list the @raphic and tabular data withnhref- 
erences to figure and tahle number and to tilvustrate how these may be 


employed. 


Data presented for Tokyo: Appendix Figure 48; Appendix tables 3 and 6. 
Data presented for Osaka: Appendix figure 49; Appendix tables 4 and 7, 
Data presented for Nagasaki Appendix figures 50 and 51; Appendix tables 


5 and 8. 


reading the description of the rating system 
and by referring to table 1, the Frequencies for “good"* or better, “ex- 


cellent or be an Supertor** conditions by months were calculated 
on the basis of burning conditions without reference to Operational cen- 
ditions affecting actual bombing These charts and data are therefore .o 
be considered solely as showing the number of opportunities presented 
each mont for ef f t ! roigg a eity after ignition has rcurred 
For information on flying conditions and for estimates of how the dif 
ferent mnths cc r =o sons !so are taken into account 
re ferenc d > mad month-by-month resumes given for each 
target area. 
fata which show burning conditions 
it must be ur : D t fcr citaes the data were compited for 
1our of mesa maximum wind. The exact hour used is shown on each of 
tables Appendix tabl ¢ i 8 where the data are summarized 
‘amg categories shown i table i. 
As to the actual oterpretation of the data: Appendix figure 48, 
example, shows that tere are, on the average, 2.5 days ir January 


FMINg conditions are supertor,'' 6+ days when these conditions 


excellent or better i] + days when they are 


“good or better- 


this septying » the an maximum wind. 
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Another type of graph is presented for Nagasaki, which shows the 
way in which these conditions tend to group. Appendix figure £1 shows 
an average of 8.0 days in winter on which conditions are "excellent" or 
Detter at 0800 in regard to burning, but these tend to be bunched: i.@s, 
there is a marked tendency for good days to follow good days, and there- 
fore the simple Frequency figures do not indicate even near-random oc- 
currences. In spring, however, the spacing between occurrences is great- 
er and the simple frequency figures can therefore be used with €reater 
confidence--they are not simply the result of a very few sequences of 
eeod conditions which occurred in only 1 or 2 of the S years sampled. 

Data presented in Appendix tables 6, 7, and 8 show by months the 
mean number of occurrences of the different categories of conditions 
use@d in whe rating of Durning CONGITICNS (sdvuse Eps inese data are very 
detailed and despite the fact that they are based on only S years of 
record, should prove useful, because they show actual synoptic frequen- 
cies for the hours specified and with regard to the factors which affect 
burning. 

Finally, the wind velocity curves and data, presented in Appendix 
tables 3, 4, and 5S, will provide information as to the likelihood of 
encountering high winds, conducive to the spread of fire, at any time of 


the day or might in any month. 
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APPENDIX I 


Mean Number of Rainy Days for Selected Jepsnese 
Stations 
Climatic Factors Related to Incendiary Bombing 


of Japan, and the Ratings of the Months, by 
Target Areas 


Mean Number of Days with Conditions Related to 


Burning 
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Table 1.--Mean Number of Rainy Days for Selected Japanese Stations 
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Tont'd) - Mean Number of Rainy Days for Selected Japanese 


Stations 
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Table 6.--Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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(January) 


Wind Velocity at 1400 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 6. Mean Number of Days 


with Conditions 
Related to Burning, as Shown in Key Rating Chart, 


Table 
Tokyo 
(Marc h) 
Days Since 
last Rain 
of 0.15" 


or More 


Wind Velocity et 1500 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, As Shown in Key Rating Chart, Table 1 
Tokyo 


(April) 


Wind Velocity at 1400 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
Tokyo 


(June ) 


Wind Velocity at 1600 


13-18 «=| 19-24 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table j 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, 


as Shown in Key Rating Chart, Table 1 


Tokyo 
(August) 


Deys Since Wind Velocity at 1600 
Last Rain 
of 0.15" 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table i 
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(September) 
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Table 6. - Mean Number of Days 


with Conditions 


Related to Burning, as Shown in Key Rating Chart, Tat 


Tokyo 


(October) 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table Jj 
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(November ) 
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Table 6. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, 


Table 1 
Tokyo 
(December ) 
Days Since 
Last Rain 


of 0.15" 
or More 


Wind Velocity at 1500 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning. as Shown in Key Rating Chart, Table 1 
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Table 7. - Mean Number of Days with Conditi 


Related to Burning, as Shown i 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1. 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning. as Shown in Key Rating Chart, Table 1 
Osaka 


(April) 
Days Since Wind Velocity at 1500 


Last Rain 
of 0.15" 


or More 
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Table 7. - Mean Number 


Related to Burning, 


Osaka 


(May) 


Wind Velocity at 1400 


of Days with Conditio 


as Shown in Key Rating Chart, 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 7. = Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
Osaka 
(July) 
r _— 
Days Since Wind Velocity at 1600 
Last Ra s 
of 0.15" 
or Mor 
—} 
Mos 
cl 2 4 0.0 0.0 | 0.0 
! 
| Most ly 
| Clear 0.8 0.8 0.6 0.0 | 0.0 
Most ly 
Cloud 1.6 1 0.4 0.2 0.0 
2to4 
Most ly 
Clea 0.8 2.4 0.4 0.0 0.0 
| 
Most | 
Cloudy 2.0 } 0.2 0.0 0.0 
5 re 
Most ly 
Clear 2.4 6.4 2.8 0.2 0.0 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 7. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table } 
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Table 7. - Mean Number of Days with Conditions 
Related to Burning, as Shown in Key Rating Chart, Table 1 


Osaka 


(November ) 


Wind Velocity at 150y 


Cloudy 


Most ly 


Clear 


Most ly 
Cloudy 


Most ly 


Ciear 


Most ly 


Days with rein ...... 


C-676, AF 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


CONFIDENTIAL 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning. as Shown in Key Rating Chart, Table 1 
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Table 8. Mean Number of Days with Conditicns 


Related to Burning, as Shown in Key Rating Chart, Table 1 


Na gesaki 


Days Since Wind Velocity at 1500 
Last Rain 

of 0.15" 

or More 


C-675, AP 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


CONFIDENTIAL 


Table 8. - Mean Number of Days with Conditions 


Related to Burning, as 


Shown in Key Rating Chart, Table 1 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 8. -.Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, Table 1 
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Table 8. - Mean Number of Days with Conditions 


Related to Burning, as Shown in Key Rating Chart, 


Table 1 


Nagasaki 


(December ) 


ee 
Days Since Wind Velocity at 1500 

Last Rain 

of 0.15” 


or More 


C-675, AF 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


CONFIDENTIAL 
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Precipitation Graphs 
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Figure 1. <«« Base Map of Region 
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Figure 3. -- Mean Monthly Precipitation, Japan 
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Figure 4. -- Precipitation Graph Figure 5. -- Precipitation Graph 
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Figure 6. -- Precipitation Graph -- Precipitation Graph 
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Figure $2. -- Mean Diurnal Variations in Wind Velocity, Tokyo, 


December through May 
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-- Mean Diurnal Variations in Wind Velocity, 
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Figure $6. -- Mean Diurnal Variations in Wind Velocity, 


Nagasaki, December through May 


Sases?°.---"225 
sme 


8 1 12 @ 6 @ 20 22 20 
nour 


EH 


Succsssesescesns=s 
SSEsseseeee2: 
sess 


Leet 


C-675,4F 


z 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


CONFIDENTIAL 


Figure S7. -- Mean Diurnal Variations in Wind Velocity, 


Nagasaki, Tune through November 
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EXPLANATION OF METFODS AND CHARTS 


The conclusions presented in this report have been 
Synoptic climatolo 


mane to the problem, 


Figure 1 is a map of the area involved. Japan is di- 
vided into two target areas, northwest and southeast, by 
a backbone of mountains running roughly down the length of 
the islands. Since much of the weather over the islands 
is due to windward and leeward effects of mountains, this 
makes a natural division of targets for the area, 


In figures 2, 3, and 6-16, inclusive, the number of 
days per month on which various operations are possible 
is shown. The upper line, marked "maximum," indicates the 
greatest number of days favorable for the operation in a 
particular month during the five-year record. The lower 
line, marked "minimum," indicates the least number of 
days favorable for the Operation in a particular month 
during the five-year record. The line marked "S-year av." 
indicates the average conditions and, of course, need 
not fall halfway between the minimum and maximum condi- 
tions, since only one month in the five-year period is 
all that is necessary to displace the extremes dispro- 
portionately, 


Figures 4 and 5 show the number of days per month 
closed to all types of bombardment. The "maximum" line in- 
dicates worst conditions, the "minimum" line best condi- 
tions, and the "5-year ay." line average conditions. 


In figures 17-22, inclusive, for a three-year pe- 
Tiod, the operational days from each base to the north- 
west and southeast target areas were tabulated accord- 
ing to the number per month which, from the standpoint 
of wind conditions, were poor, fair, and good for in- 
cendiary bombing. Other investigations have shown that 
wind force is the principal meteorological factor deter- 
mining the degree of fire danger, and the following scale 
for rating spread of fire was used: poor, winds force 3 
or less; fair, winds force 4 or 5; good, winds force 6 


or more, 
cases 
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INCENDIARY BOMBING OPERATIONS 


s from all three bases to the 
the most frequent winds of force 
area are northeast, west- i 


of Japan, 


It should be noted that there is a well-marked di- 
urnal tendency in the wind velocity, with the maximum at 
1500 and ea minimum from 2000 to 0600. 


In general, incendiary conditions are best in the 
vicinity of cold fronts. Surface wind velocities are at 
& maximum in such areas, and, consequently, strong gus- 
tiness, which augments the spread of fires, is also at 
& maximum. Gusts are produced by frictional influence of 
objects on the Surface and also by interrupting verti- 
cal air currents which accompany the unstable air near 
cold fronts, 


Humidity differences are of lesser importance than 
gustiness, However, there is a considerable lee or dry- 
ing out effect in the soytheast target area with a west- 
erly flow, and likewise in the northwest target area 
with a southerly flow, This drying out effect is exper- 
fenced at the same time as the most frequent gusty winds 
and betters the incendiary conditions, 


Cold fronts attended by copious precipitation would 
tend to nullify both the gustiness and drying out exper- 
ienced above, 


Linking the facts in the above paragraphs, the en- 
escribed from the standpoint of 
On operational days to the 
the ideal attack is with north- 
ediately following the cold 
rational days to the northwest 
attack is just prior to the cold 


-year period 
he determined 


At both cities, 
he average wind 
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at Tokyo, the actual winds were Significantly lets 
in force than the average winds for the southeast target 
area, indicating that Tokyo is highly sheltered in el] 
directions. Of the prevailing average winds for the year 
chosen, over half the actual winds were force 2 or less 
when the average wind was indicated as of force 4 or 5. 
Statistics are available to support the conclusion that 
Tokyo is sheltered. The following is a table of differ- 
ences (mi./hr.) between the wind velocity at 1,600-2,000 
feet and the average surface wind velocity at Tokyo and 
two other stations: 


Spring Summer Winter 


5.9 
14.5 
10.3 


The above table shows that, of the three cities, 
Tokyo is most sheltered except in summer, when it takes 
second place to Hiroshima, 


In a Japanese scientific vaper on Forest Fires and 
Neathers, by Torahiko Terada, the following conelusions 
are reached: 


(1) The season with frequent forest fires in Japan 
extends through March, April, and May. 


(2) For maximum fire risks, the maximum temrerature 
should be above 68° F., the minimum above 59° F, 


(3) The maximum of fire risk occurs about noon, two 
or three hours earlier than the maxima of temperature and 
wind velocity and the minimum of relative humidity; a re- 
sult, supposedly, of the fact that this is a normal time 
for the lighting of fires for luncheon, smoking, ete. 


(4) In the text of the article, it 1s implied that 
strong, gusty winds are necessary for favorable fire 
weather. These strong winds can be pictured in connection 
with marked frontal zones, or with the passage of cy- 
clonic centers, 


(5) Terada's charts indicate no variation in fire 
frequencies between the north and south portions of 
Honshu. 


(6) Graphs for one year showed that the peak of 
forest fires and house fires coincided. 
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A table from Frofessor Terada's article follows, 
showing the hourly distribution of forest fires, 


Hour Per Cent 


Sum 
(March 1928 - May 1931) 


0100 0.13 
0200 0.04 
0300 0.07 
0400 0.15 
0500 0.06 
0600 0.00 
0700 0.09 
0800 0.17 
0900 5.20 
1000 eh 
1100 12.90 
1200 17.30 
1300 14.90 
1400 12.30 
1500 eas 
1600 bie 
1700 rig 
1800 ne 
1900 oer 
2000 hee 
2100 - 0.23 
2200 eer 
2300 > 
2400 sie: 


C4-2113,aF 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


THIS PAGE IS UNCLASSIFIED 


ta 
= 
o 
we 


SECRET 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


LASSIFIED 


~ 


THIS PAGE IS UN 


SSIFIED 


THIS PAGE IS UNCLA 


= 
<< 
QQ 
< 
| 
Oo 
e 
tu 
= 
2 
oO 
ec 
=z 
lu 
a 
=z 
<= 
tw 
” 
<= 
ao 
= 
oO 
= 
a) 
oO 
> 
i=) 
= 
| 

> 

— 

<= 

oc 

Ww 

x= 

= 

TT 

uJ 

= 


NUMBER OF DAYS FLYABLE 


at the target--not significant for operational 


This expresses no coordination with conditions 
planning requiring good target conditions. 


Note: 
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WEATHER AT CAPE LOPATKA BASE AND EN ROUTE TO JAPAN 


NUMBER CF DAYS FLYABLE 


'ons 


the target--not significant for operational 


This expresses no coordination with condit 


at 


Note: 


planning requiring good target conditions. 
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WEATHER OVER JAPANESE TARGET AREAS OF NORTHWESTERLY EX POSURE 


OMBARDMENT 


NUMBER OF DAYS CLOSED TO ALL TYPES OF B 


ion with conditions 


This expresses no coordinat 


Note: 


on route or at take-off point. 
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NUMBER OF DAYS CLOSED TO ALL TYPES OF BOMBARDMENT 


itions on route 


This expresses no coordination with condi 


Note: 


or at take-off point. 
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TOTAL OPERATIONAL DAYS--VLADIVOSTOK TO JAPANESE TARGET 
AREA OF SOUTHEASTERLY EXPCSURE * 
All operational days are suitable for low level bombing. 


Operational days suitable for high level bombing are shown 
in figure below. 


FIGURE 6 


OPERATIONAL DAYS FOR HIGH LEVEL BOMB ING--VLADIVOSTOK 
TO JAPANESE TARGET AREA OF SOUTHEASTERLY EXPOSURE* 


Same as Fig. 6 except clear or high scattered clouds at target. 


NUMBER OF DAYS 


& JULY AUG SEPT 
FIGURE 7 


“This expresses coordination between conditions on route, 
at take-off point and at target. 
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TOTAL OPERATIONAL DAYS--VLADIVOSTOK TO JAPANESE TARGET 
AREA OF NORTHWESTERLY EXPOSURE* 


Note: All operational days are suitable for low level bombing. 
Operational days suitable for high level bombing are 
shown in figure below, 


NUMBER OF DAYS 


APR MAY JUNE JULY AUG SEPT OCT 
FIGURE 8 


OPERATIONAL DAYS FCR HIGH LEVEL BOMB ING--V LADI VOSTOK 
TO JAPANESE TARGET AREA OF NORTHWESTERLY EXPOSURE * 


Note: Same as Figure 8 except clear or high 
scattered clouds at target. 


NUMBER OF DAYS 


"This expresses coordination between conditions on route, at 
take-off point and at target. 
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TOTAL OPERATIONAL DAYS--CAPE LOPATKA TO JAPANESE 
TARGET AREA OF NORTHWESTERLY EXPOSURE* 


All operational days are suitable for low level 
bombing. Operational days suitable for high level 
bombing are shown in figure below. 
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FIGURE 10 
OPERATIONAL DAYS FOR HIGH LEVEL BOMB ING--CAPE LOPATKA 
TO JAPANESE TARGET AREA OF NORTHWESTERLY EXPOSURE * 


Note: Same us rsgure 10 except clear or 
high scattered clouds at target. 


NUMBER OF DAYS 


+— 5-YEAR AV. 


SEPT OCT Noy DEC | ~MINIMiM 


FIGURE 11 


"This expresses coordination between conditions on route, 
at take-off point and at target. 
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TOTAL OPERATIONAL DAYS--CAPE LOPATKA TO JAPANESE 
TARGET AREA OF SOUTHEASTERLY EX POSURE * 


Note: All operational days are suitable for low level 


bombing. Operational days suitable for high level 
bombing are shown in figure below. 
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APR MAY JUNE JULY AUS 
FIGURE 12 


OPERATIONAL DAYS FOR HIGH LEVEL BOMBING--CAPE LOPATKA 
TO JAPANESE TARGET AREA CF SOUTHEASTERLY EXPOSURE* 


Note: Same as Figure 12 except clear or 
high scattered clouds at target. 


nm 
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NUMBER OF DAYS 
° 


JUNE JULY AUG 
FIGURE 13 


“This expresses coordination between conditions on route 
at take-off point and at target 
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WEATHER AT WANAN AND EN ROUTE TO JAPAN 


NUMBER OF DAYS FLYABLE 


This expresses no coordination with conditions 
at the target--not significant for operational 
planning requiring good target conditions. PAX IERRS 
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APR MAY JUNE JULY AUG SEPT OCT NOV 
FIGURE 14 
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TOTAL OPERATIONAL DAYS~-WANAN TO JAPAN 


> All operational days are Suitable for low level bomb- 
ing. Operational days suitable for high level bomb- 
ing are shown in figure below, 


APR MAY JUKE JULY AUG SEPT 
FIGURE 15 


OPERATIONAL DAYS FOR HIGH LEVEL BOMBING-- 


WANAN TO JAPAN* 


“Same as figure 15 except clear or high scattered clouds 
at target, 


re | 


Q 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


be 
ty 
re 
fe 
Lal 
n 
177) 
5 
Zz 
P 
WY 
lal 
i) 
oO 
< 
a 
172) 
‘aol 
= 
EY 


THIS PAGE IS UNCLASSIFIED 


TOTAL OPERATIONAL DAYS FOR INCENDIARY BOMBING 


FROM CAPE LOPATKA 


-3-YEAR AVERAGE- 


for Spread of Fire 


Rating 
+——_ Poor - Wind force 3 or less. 


4% or 5. 


~ Wind force 6 or more. 


+—— Fair - Wind force 


| 


JAPANESE TARGET AREA OF SOUTHEASTERLY EXPOSURE 


AY UWE = JULY ALG SEPT (CT 


APR 


FIGURE 17 


JAPANESE TARGET AREA OF NORTHWESTERLY EXPOSURE 


FIGURE 18 
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TOTAL OPERATIONAL DAYS FOR INCENDIARY BOMBING 


FROM WANAN 
~3-YEAR AVERAGE - 


Rating for Spread of Fire 
<+———— Poor - Wind force 3 or less. 


Wind force 4 or 5. 


+— Goad - Wird force 6 or more. 


+— Fair - 
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TOTAL OPERATIONAL DAYS FOR INCENDIARY BOMBING 
FROM VLADIVOSTOK 
~3-YEAR AVERAGE- 


LEGEND 
Rating for Spread of Fire 


+———— Poor - Wind force 3 or less. 
+——- Fair - Wind force 4 or 5. 
zz ~ Wind force 6 or more. 


JAPANESE TARGET AREA OF SOUTHEASTERLY EXPOSURE 


mT 


NUMBER OF DAYS 


vUNE JULY 
FIGURE 2! 


JAPANESE TARGET AREA OF NORTHWESTERLY EXPOSURE 


FIGURE 22 
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& First priority targets are aircraft/envine plants 


wutralization of which will be quickly felt and will 


progressively weaken air opposition to the total 
Prog J } 


xO 
“y OMLLLY 


conmporey 
1B 091g 


Japan. These strikes should be interspersed b l 
= ‘ 

Se: i | 

; . , a + 4 
incendiary attacks on 3 principal urban industria’ a 265. i 
Fe: 51 

esults of these attacks, enemy reaction t hem of tp gur ~ 
Lhe i 

i 


io) 
~~ 
o 
oc 
° 


reconna‘ssance, will indicate whether th‘s general type of 
attack should be pressed r, if Japan appears capable of 
a ionger war, that sirikes should be considerably shifted to 


coke/steel and other heavy ‘ndustry targets. 


\ 
b. 10 plants within 1500 miles of the Marianas produce . 
bm 7 =0 
“ << bo=th 
an estimated 50-75% of Jap combat atrcraft/engines. The So pel 2 = ws | 
ry fom 2 at | 
Ste ESS)! 
engine plants (Tab ) snould be attacked first, since GS Zs Siu 
°U 
a Regt y | 
their neutralisation will have about as quick effect as 3 S: S29 % 3: 
— ~4% 
g < 228 2: 
destruction of plane assembly and they will stay out lon Zz. & oF 
S 42% 
Ie & 


On the basis that SOX of sorties dispatched will be effectivi.) 


it is estimated that 1700 5-ton sorties ‘Mspatched will 
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neutralise these 10 targets. With scheduled e fort, and 
operations beginning ty Nov. 15, these 10 targets can be 
neutralized, if there are nc alternate target Strikes, by 
1 March 1945, with a slipht margin to spare, 

Ce The 3 priority urban industrial areas for incendiary 
attack are (1) Tokyo~Kawasaki~Yokohama~Yokosuka, (2) Nagoya, 
(3) Osaka~Amavasaki-Kobe. It now appears that 20 tons (in 
HE space equivalent) of u~69's or similar I5's per square 
mile over the target should saturate fire defenses and start 
conflagrations in these cities. On this basis 1,632 tons will 
be required for the Tokyo Bay area, 416 tons for Nagoya, and 
1,034 tons for Osaka~Amagasaki-Kobe, This means 620 S-ton 
sorties over the target, or, af SOS of sorties dispatched 
are conservatively figured as effective, 1240 dispatched 
Sorties. These sorties will be tentative until there is 
operational experience, and will be increased by inclusion of 


frags. These IB attacks plus the 10 aircraft Strikes can be 
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accomplished by 15 April 1945. Since saturations of an entire 
area is desired, Nagoya should be attacked first, leaving the 
other two areas until sufficient effort can be applied. 
Assuming that meantime the Yawata-Tobata-Xokura area has 

been attacked from Chengtu, the four principal urban industrial 
areas in Japan will have had saturation ‘ncen liary attacks, 


d. By April 15 re-attack on aircraft/e gine plants may 


be required. that time there will be considerable basis for 
evaluating the Jap air position, the effectiveness of the 
incendiary bombing, any major additions to aircraft and other 
capacity as shown by reconnaissance, and in general the Jap 
capability for a relatively short or relatively long war. By 
15 April there may be carrier-borne attacks on Japan Proper, 

or significant other developments in the total attack, and 


indication of particularly critical Jap weak points. Decision 


can then be made as to whether to press IS attacks on adi!tional 
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S c a vy £ 
eecondary targets, in areas containing a larce number, are: 


AAF Target No. Target. Name 


Tckyo-Shibaura No. 1 (radar) 


},< * : (tT 
497 iippon Blectric (Tama) (radar) 
133 Shibaura “ngineer ing 
(elec eq, machine tools) 
1139 Toyoda Auto ks (Koromo) 
¢ 
{aircraft co nents) 
191 T 
1915 Toyo Bearing (Kuwana) 
171 eari (uw ana 
3 Na @ Arsenal (Atsuta) 
263% Sumitomo (propellers, dural) 
x2 saka Arsenal 
172 Kawasaki Dockyard 


(marine engines) 


Urban Areas 
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Kawasaki 


Kawasaki 


Kawasaki 


ihm B. 
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the war for a considerably lon 


or 


L fecision at that time 


atter 


Present decision. lost of th 
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on top priority a!rcraft targets. 
Would delay attacks on coke/steel 
by @ maximum of 6 weeks, which is 
relatively lon 


time-lag before fr 


attacks. 
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against support 
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and targets whose 
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The incendiary f 
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onteline effect of such 
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e@. Priority targets in accordance with the above are: 


4 


Aircraft Enzines 
reneral 
AAF Target No. Target sane Location 
357 Nakajima (Musashino) Tokyo 
356 Nakafima (Ogikubo) Tokyo 
9 Mitcubishi (Kokuki) Nagoya 
193 Witsubishi (Hatsudoki) Nagoya 
1547 Kawasaki (Akashi) Kobe 
A ft 
1545 Nakajima (Foigumt) & %) i WNT of To 
15uhs akajima (Ota) 50 mi NT of Tox) 
198 Aichi (Chitose) Nagoya 
2L0 Kawasaki (*ag'a) Nagoya 
1é Kawan' shi (Naruo) Amagasaki 


(excluding Omura Aircraft, within ran ge from China) 
Urban Areas 


Nagoya 
Tokyo-Kawasaki-Yokchama-Yokusuka 
Osaka~Amupasaki-Zobe 

(excluding Yawata-Kokura, Sasebo, Nagasaki, within 


range from China) 
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PROCEDURE FROM |. P. TO TARGET-SYN 


. Approach I.P. check point on course 360°T usin; 


circle set on 11.0 N.M. 


. Determine bomb release circle setting for radar d 


Range Tables. Have this figure ready for emerge! 


_ Alter course to 69°T when check point coincides 


sweep is still on. 


. Heading toward target is to be corrected at inter 


10 MILE SWEEP 


_ Set bomb release circle on 70° and prepare for 


still on. 


. Synchronization is started when bomb release circ 


at 2° intervals until accomplished. 20-mile 


. At 10 miles from A.P. change sweep to 10 miles 


Ap 330 
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PROCEDURE FROM |. P. To TARGET -SYNCHRONIZATION METHOD 


Approach |. P. check point on course 360°T using 20-mile sweep and bomb release 
Circle set on 11.0 N.M. 

Determine bomb release circle setting for radar direct bombing on target from Slant 
Range Tables. Have this figure ready for emergency reference. 

Alter course to 69°T when check point coincides with bomb release circle. 20-mile 
Sweep is still on. 

Heading toward target is to be corrected at intervales during bomb run. 

Set bomb release circle on 70° and prepare for synchronization. 20-mile sweep is 
Still on. 

Synchronization is started when bomb release circle coincides with A.P. and continues 
at 2° intervals until accomplished. 20-mile Sweep is still on. 

At 10 miles from A.P. change sweep to 10 miles and set sector scan on approx. 60° 
arc. Synchronization and corrected headings are continued. 

Set bomb release circle for direct be ping and. be. prepared. to bomb by radar if 
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U. S. CONFIDENTIAL 
Equals British CONFIDENTIAL 


This is a sample RADAR OPERATOR'S TARGET FOLDER designed to Suggest the most 


8raphic and helpful manner in which to present the radar Navigational and bombing data which 
the radar operator will take into the air. 
al. 


simulated scope Photographs. In lieu of these items, this is an attempt to show what can best 
be used; even the material used in this folder has its Shortcomings and they will be dis- 
Cussed in detail. This Sample folder has combined the best features from several other folders 
that have been used on both operational and training flights. 


IN GENERAL, radar Operator's target folders should be printed in such a manner as to be 
visible under the fluorescent lights used at the Operator's station with only nautical miles and 
true courses indicated and should contain 


1. Approach chart, using the finest radar navigation Map available, scale 1:500,000, with 
the true course drawn indicating the points where Scope photos were taken and 
distance to the best check points, and a slant range scale 


a. To further aid the Operator a radar navigation map, scale 1:1,000,000 covering 
the overall target area may be included which would ndicate course, where 
to take wind run, and where to measure altitude 


~y 


4. Appropriate tables 


a. Slant range-for either direct or synq 
of bomb being used, and allowing 
pected altitude and ground speed. 


b. McNair-for wind determination if e 


c. Final Course Correction - if a partic 
Command to more accurately align 


Three dimensional drawing showing the g 
step by Step procedure for Operator fro: 


SPECIFICALLY, the printed material which co 
the general briefing is not included here because 
operator has not the time on a bombing run to 
© ould contain in a graphic and helpful manner t 
he approach to the target. Such imstructions as 
Open” are omitted for it must be remembered tha 
different Commands of VHB and the procedures i 
2! such instructions are intended for the operator. 


wi eded which are peculiar : mmand 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


NTIAL 
WENTIAL 


4. Appropriate tables: 


a. Slant range -for either direct or synchronized bombing technique to cover the type 
of bomb being used, and allowing reasonable margins on either side of the ex- 
pected altitude and ground speed. 


b. McNair-for wind determination if expected drift is 6° or less. 


c. Final Course Correction - if a Particular technique has been established in the 
Command to more accurately align the plane to the desired track. 


5. Three dimensional drawing showing the geometry of the bombing problem. 
6. Step by Step procedure for Operator from IP to T 


SPECIFICALLY, the printed material which consists of a resume of what was presented at 
the general briefing is not included here because usually it is such detailed description that the 
operator has not the time ona bombing run to wade through such a document. His folder 
should contain in a graphic and helpful manner the important details he should remember on 
the approach to the target. Such instructions as “Take Wind Drift Here,” “Bomb Bay Doors 
Open” are omitted for it must be remembered that copies of this folder are being sent to three 
rifferent Commands of VHB and the procedures in all three as yet are not standardized. Not 
@!! such instructions are intended for the operator. However, any or all instructions should be 
included which are peculiar to ommand oe ‘ 
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At least four scope phiotos, accompanied by 
points: 


a If IP to Tis 4pproximately 50 miles 
On 50 mi sweep - 40 mi from |P 
On 20 mi Sweep - just before turn at 
On 50 mi sweep 
On 20 mi Sweep - 16 mi from T 


On 10 mi sweep - 6 mi from T 


b. If IP to Tis approximately 30 miles 
On 50 mi sweep - 30 mi from iP 
On 20 mi Sweep - just before turn at IP 
On 20 mi sweep - 16 mi from T (or AP) 


On 10 mi sweep - 6 mi from T 


¢. Sector Scan should be shown of th 


Target Chart, scale approximately 1:180,000, wh 
target area showing the patt 


Map inserts, located at the following 


IP 


40 mi from T (or AP) 


€ two scope photos Closest to the target. 


ich in effect is a scope mosaic of the 


ern of persistent and reliable returns. 


mediately to this Office. 
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here were Made specifieg the closed altitude 


Although the Scope photos used do nota 
Printing these were the only ones available) a 
€d and, upon request, will be distributed to Coy 
Simulated scope Photographs which form a gi 
36°45’ North and 134°00' East to 141°45' Ea 
kit is an aid to the Radar In 


telligence Unit of 
radar missions and the prep 


aration of radar on 


No tables were included due to the lack of 


It is requested that detailed comment on f 
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The radar predictions as shown in the simulated scope photographs were made by the 
Radar Planning Device of the Special Devices Division, Bureau of Aeronautics, U. S. Navy, in 
collaboration with this office. The inherent shortcoming of the RPD scope photo is that it indi- 
cates ground range, hence slant range distortion is not present; but a method is being devised 
which will insert this distortion. Regardless, the slant range distortion of an RPD photo is neg- 
ligible on the 20 mile sweep or more. The project for which the simulated scope photos used 
here were made specified the closed altitude circle. but the open circle can be simulated. * 


Although the scope photos used do not coincide with the ideal points desired (at time of 
printing these were the only ones available) a Radar Prediction Kit, 16-C-23t, has been complet- 
ed and, upon request, will be distributed to Command level This kit contains negatives of 330 
Simulated scope photographs which form a grid system adequately covering 30°30’ North to 
36°45’ North and 134°00' East to 141°45' East. Inthe absence of radar reconnaissance, this 
kit is an aid to the Radar Intelligence Unit of A-2 at Bomber Command for initial planning of 
radar missions and the preparation of radar operator's target folders 


No tables were included due to the lack of uniformity in the various Commands 


} It is requested that detailed comment on this folder from each recipient be forwarded im 
mediately to this ¢ ‘fice 
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FOR RETALIATORY GAS 
ON JAPAN 


PREPARED JOINTLY BY 
CHIEF OF THE CHEMICAL WARFARE SERVICE 
THE AIR CHEMICAL OFFICER 
and 


ASSISTANT CHIEF OF AIR STAFF, INTELLIGENCE 
WASHINGTON, D. C. 
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CONTENTS 


Foreword 


The Feasible Air Attack 
Target Selection Considerations 
Estimate of the Number of Aircraft Required to 


a One Square Nile Target with Persistent and Nonper 
gas, 


Potential Results of Attack 

Summary of Gas Bombing Date For Seven Cities 
Zone Analysis of Seven Japanese Cities 
Climatic Information 

Effect of Climate on Target Selections 
General Climatic Description 
Map I. Precipitation 
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Description and Evaluation of Selected Target Cities 
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This study is an analysis of conditions affecting 
retaliatory gas attack by the USAAF, Such a program has 
important limitations on its scope, Within the framework 
of these limitations, both the air effort necessary for 
effective retaliation, and a number of Japanese cities 
which offer suitable strategic targets, have been studied. 
The conclusions which have been reached are subject to 
modifications in the light of future developments and 
further experience with the means by both the USAAF and 
the CWS, but it is believed that they provide a reasonable 
basis for outlining a retaliatory gas attack program, 


The report has been prepared jointly by the Chemical 
Warfare Service, the Air Chemical Officer, and the 
Assistant Chief of Air Staff, Intelligence. The Chemical 
Warfare Service is primarily responsible for those parts of 
the report dealing with mpabilities of gas munitions, 
force requirements etc, The Air Chemical Officer is 
primarily responsible for those parts dealing with bomb 
loads, number of planes required etc. Assistant Chief of 
Air Steff, Intelligence has selected the citics designated 
as tergets and has furnished the descriptions of these 
cities and geographical studies found in the report. 
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PART I 
A, Assumpt ions. 


1. Use of gas by the United Nations will start on a day (G Iny) 
which will be the day our forces begin to use gas in retaliation. From 
G day until such time as this amount of effort ceases to be profitable 
(the initial phase), an 912 out retaliatory effort will be made, This 
will be succeeded by rontine eas warfere., This program deals with the 
initial phase, 


2, The entire bomber strencth based on China, the Pacific Islands 
north of the Equator, the Philippines, Formosa and Aleutians will ve 
assigned to the retaliatory gas attack program, Since the United Nations 
now hold no bases from which the selected torgets can be reached (except 
Possibly by the VLR bombers which have not yet become operational), it 
is impossible at this time to precict the bases from which the attack 
can be launched, Under the circumstances of the continuance of hostil-— 
ities in Europe no accurate forecnst of ‘he availability of planes and 
chemical minitions for this Prozram can be made, It is considered to 
be a reasonable assumption that planes, munitions and bases sufficient 
to lay down the concentrations desired on targets in pursuance of this 
Program will be available when the decision is made to proceed, 


3. To obtain maximum striking power, aircraft will be used during 
the initial phase at 150% of the average monthly mission rate, 


4, The weight of the bomb load carried during the initial phase 
is estimated to consist of 75% gas and 25% HE, 


S. To attack one square mile of target area will require: 


a. For persistent (mustard) eases 4,000 U.S. standard 100 
1b. tombs. 


o. For nonpersistent (phosgene or CC) gases 600 U.S, stan- 


dard 1,000 1b. bombs (for 500 1b, bomb requirements, see 
Table I), 
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TARGET SALECTION CONSIDERATIONS 


—_——— 


PART II 
A, Assumptions, 


1, Other studies are being made by the Air Chemical Officer and 
the Chief of the Chemical Warfare Service of tactical targets in the 
tropical arens leading up to the Japanese mainland, The matter of 
areas occupied by Japanese forces for tactical purposes where the 
native population is not appreciably concentrated is therefore not 
considered here, 


2. The gas attack Program is aimed primarily at causing the max- 
imum number of casualties, cripoling transportation and public services, 
complicating and delaying the repair of HE bomb damage and making targets 
more vulnerable to incendiary attack, 


3. Target selection should be concentrated on Japanese cities 
which contain densely populated sections and are the location of important 
war activities so as to achieve the greatest possible effect, 


4, The most suitable times for nonpersist:nt gas attatks are when 
conditions of inversion may he exvected, The most suitable times for 
persistent gas attacks are when the temperstures ar= highest. If gas 
attacks are made during the day, the most congested part of the city 
would be the central business and nigh density residential and industrial 
districts. If the attack is made at nicht, the high density residential 
district will be preferred, 


5. The minimum force to be used in attacking targets in Japan is 
approximately two groups of ninety six (96) planes of presently 
operational heavy bombers (B-17's and B-24's) since VLR aircraft (B-29's 
and B-s2's) have not been proven operationally, no attemvt has been 
made to define the minimum force of these airplanes which will be 
necessary. Regardless of the type of airplane used, sufficient force 
to cover the area of one square mile is considered the minimun, 


. 6. Wo sllowance is to be made for damage by HE or incendiary bomb- 
4n€, or for Japanese efforts at evacuation of the selected cities, since 
these factors will have to be determined in the Field prior to G Day, 


5. Importance of Potential Targets, 


1, Ten cities in Japan proper, in four concentrations have been 
analyzed as potential targets, These were selected because they inelude 
densely settled districts and important war industries. The signifi- 
eance of these cities may be judged by the fact that they include 
approximately 60% of the urban population of Japan, more than 20% of 
the total powulation of the main Jananese Tslends, over half of the 
priority targets, more than half of the key and priority targets select- 
ed for air attack, Japanese Tarcet Data, March 1943 prepared by AC/AS 
Intelligence and are selected as the most important cities for incen- 
diary attack in Incendiary Attaci: Data, October 1943, prepared by AC/AS 
Intelligence. A list of the key and vricrity targets in each city follows 
the detailed description in App. . This list is given to indicate the 
importance of the city and the war industries which will be affected by 
attack on the population, 


c. ribution of Potential Tar, > 

1. As will appear hereafter, the ten selected cities fall into 
four compact groups, The area around Tokyo includes the city of Tokyo 
itself and adjoining cities Yokahama, Kawasaki and Yokosuka, The area 
around Osaka, includes that city, Kobe and Amagasaki, The third area 
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includes Nagoya and its suburbs. The fourth area in Northern Kyushu 
includes Yawata, Kokura and Tobata, None of these aress are within 
range of presently operational bombers, Since the couree of the war, 
and the success of the United Nations in solving logistic problems will 
determir» the bases from which a retaliatory air attack program can be 
launched, it is now impossible to predict accurately what bases will be 
used, The distances given below are shown merely as a guide to planning. 
3B 


City From Northern China From Marianas From Philippines 
(Chenetu (Sagpan) Aparri-Northern Luzon) 
(1) Tokyo 2100 1466 1630 
(2) Nagoya 1940 1480 1490 
(3) Csaka 1869 1483 1410 
(4) Yawata 1595 1590 1205 


D. Factors Determining Target Selections and Their Relative Importance. 


1. The determining factors in the selection of targets are: 


a. The effect on Population, 

b. The effect on Japanese industrial war efforts, 

c. The terrain or topegraphic conditions surrounding the target. 
d. Climate, 


Factors a and & indicate which targets can be most profitably 
attacked while factors ¢ and d determine the effect of successful 
attack, 


2, Since all of the cities selected as targets in this report are 
located on the coast and lie in the same climatic belt in Japan proper, 
and therefore have generally the same topography and climate, the 
desirability of attacking any one of these cities will depend on the 
relative importance of factors B and } above at the time of the pro- 
posed attack, 


3. All except d of these factors are re-sonably stable. Terrain 
and topographic conditions surrounding the target will be constant, 
The concentration of industry will doubtless remain substantially 
the same even if the selected cities cre subjected to heavy HE or 
incendiary bomb attack prior to the beginning of the retaliatory gas 
attack program since experience in Eurone has indicated that under war 
conditions, it is auite difficult te move damaged industrial plants 
and the tendency inal] countries is to rebuild at the old location even 
where plants are almost totally destroyed, 


4. Liquid mustard is readily absorbed by wood which is almost 
impracticable to decontaminate. Since most Japanese cities are con- 
gested predominately with structures which are low and wooden, an 
attack on a city with a sufficient number of bombs filled with mustard, 
will probably greatly impair the war effort in that area, 


5. Heavy damage to the selected cities May result in the removal 
of a part of the population but as long as the industries themselves 
are not moved it will be necessary for large numbers of civilians to 
remain in the vicinity of the Plants at which they work, The require- 
ments for transportation, public services, etc., will probably prevent 
the evacuation of a large part of the population from the cities. 


6. Climate indicates the probability of weather conditions favoring 
gas attack, Climatic conditions are subject to considerable day by day 
variation and are the least predictable of all of the factors considered, 
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TABLE I 


Estimate of the Number of Aircraft Required 
to Attack a One Square Mile Target 


with 
Persistent and Nonpersistent Gas* 


1. The optimum amount of gas that should be used against 
one square mile of target area is estimated at: 


(a) 4,000 U.S. Standard one hundred pound bombs for 
mustard gas. 


(b) 600 U.S. Standard one thousand pound bombs or 
1,200 U.S. Standard five hundred pound bombs for 
phosgene or CC gas. ** 


2. The bomb load of B-17 and B-24 aircraft is assumed to 
average 2.5 tons. The following estimated gas bomb capacity of 
these heavy bombers indicates that near capacity load of both 
nonpersistent and persistent gases would be operationally feasible, 


3. Planes Required to Carry: 


(a) 4,000 mstard gas bombs (100 lb. size) - 96 B-17's 
- 77 Be24's 


(b) 600 nonpersistent gas bombs (1,000 1b, size) 
100 B-17's or B-24's 


4. For purposes of this report, the number of planes required 
to attack a one square mile target with gas will be estimated at: 


100 heavy bombers or approximately two groups. 


a perenne isan 


* Mustard gas bombs are available in adequate quantity. Non- 
persistent gas bombs are beginning to become available, 


** In order to obtain surprise effects by putting a large part 
of the target in crash areas (CHS T of O ltr #14, 15 May 1944), an 
ammunition expenditure should be considered of 900 1000-1b. bombs 
or 1500 500-1b. bombs, per sq. mi. The figures given assume an 
optimum pattern of bombing. For a point target, a 1000-1b. bomb 
will set up a higher concentration in the immediate area of the 
bomb burst and is therefore preferred. In order to create a gas 
cloud of relatively equal effect, twice the number of 500-1b. bombs 
as 1000-1b. nonpersistent gas bombs are required, 
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Since gas warfare on the scale outlined in the present Program 
has never been tested, emphasis must be placed on the fact that the 
results of any target program can he stated only in terms of 
Potential effect, The paragraphs following outline the possible 
effect on civilian population and the Japanese war effort of attack 
on the ten selected target cities: 


A, Potential Results of Attack on Civilian Population. 


The total Population of the selected target cities is in excess 
of 143 million, which represents about 60% of the urban population 
and a little less than one-quarter of the total population of Japan 
Proper, All of the population of the selected cities would be exposed 
to the effects of the attack, about 30% would de directly affected if 
attack is confined to Zone 1 and nearly 70% of the population would 
be directly affected if Zones 1 and 2 are attacked, 


3. Potential Results of Attack on the Japanese War Effort. 


Attack on the selected target cities would affect the Japanese 
war effort thro : (a) inflicting casualties upon a large proportion 
of the workers, (>) damaging and rendering unusable (with persistent 
gases) war Production plants and communication and transportation 
facilities, 


The selected cities are the locn*ione for: (a) 109 out of 135 
key and priority targets salected by AC/aS, Intelligence in Japanese 
Target Data, March 1943, located in 23 principal cities in Japan, 
Consequently if 13 additional cities were added only 26 additional 
key and priority targets would te subject to gas attack, (b) About 
35% of all targets selected by AC/AS, Intelligence in the 23 most 
important industrial cities in Japan, 
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SUMMARY O7 GAS BOMBING DATA FOR SEVEN CITIES 


Total City Area of 
Zones 


City Population Vulnerable 
al : ASD 2 Se by 


Number of M7O 


ss ee 24 It 
Tokyo 6,779,000 10.9 56.6 67.5 43,600 226. '4n0 
Yokohama 963,000 1.0 6.4 7-4 4.000 25,600 
Kawasaki 301, 000 2.3 25 4.6 93,200 9,200 
Osaka 3,252,000 ll.2 28.2 39." by 800 112,800 
Kobe 967, 000 3.6 6.7 10.3 14,400 26, 800 
Nagoya 1, 328,000 5.6 15.2 20.8 22,400 60, 800 
Yavata 1/ __434, 000 0 10,000 


TOTALS 


-_—14,029,000 _ 


1/ Includes Tobata, Kokura ani Wakamatsu. 


* Calculated as 1,000 1b. dombs. 
See Table I relative 


To determine quantity 
to effectiveness of each type bomb. 
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Persistent Gas Bombs 
eee 


TABLE 2 
Number of 


= Nonpersistent Bombs * 
il 


Totai T Total 


270,000 €,540 33,960 4o, 50 
29,600 600 3,840 4 Luo 
18,400 1,380 1,380 2, 760 
157,600 €,720 16, 920 23, 640 
41,200 2,160 4,020 6,180 
83,200 3,360 9,120 12,480 


SE 


500 1b. bombs required to cover thesé areas, 
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SUMMARY OF GAS BOMBING DATA ¥OR SEVEN CITIES TABLE 2 


Total City Area of Number of M70 Number cf 


___City Population Vulnerable Zones a Persistent Gas Bombs _____onpersistent Bombs * 
SE ai Total I Ii Total bi Ir Total 


Square Miles 
Tokyo 6,779,000 10.9 56.6 67.5 43,600 226,400 6,540 33, 960 40, 500 
Yokohama 968,000 1.0 6.4 .! 4.000 25,600 3g 600 3,80 4 ukO 


Kawasaki 301, 000 2.3 2.3 5,200 9,200 1,380 1, 380 2,760 


Osaka 3,252,000 11.2 28.2 5.4 bh 800 112,800 57 6,720 16,920 23, 640 


Kebe 967, 000 3.6 6.7 14,400 26, 800 C 2,160 4,020 6,18¢ 
Nagoya 1, 328,000 5.6 15.2 22,400 60, 800 ; 3, 360 9,120 12,480 


Yavate 1/ 434, 000 2.0 2.5 4.5) 8,000 10 ,00 1,200 1,500 2,700 
TOTALS ___14, 029, 000 36.6 87.9 258.5 146,400 «41 
————— eee —_ 


1/ Includes Tobata, Kokura and Wakamatsu. 


* Calculated as 1,000 1b. dDombs. To determine quantity 500 1b. bombs required to cover thesé areas, 
See Table I relative to effectiveness of each type bomb. 
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ZONE ANALYSIS OF oEVEN JAPANESE CITIES 


I a Ee 
Total Area of Population of Average Population Percent of City 
City Population Area of Vulnerable Zones Vulnerable Zones Density in Vulner.- Population in 
of City Vulnerable Zones __per 100,000 pop. (in 1000's) able Zones Vulncratle Zones 
I II Total I It Both I II Total TI II Both I II Both 


56.6 
28.2 


1,108 3,2k¢ 4,356 103,000 55,000 65,000 166 keg 
996 1,538 2,534 81,000 60.000 64.000 31% 
608 972 65.900 40,000 2Te 


ad 

NMA Ke Oo 
. 

AP ee 

ARSE 


° 


De om 
ona & 


374 ko2 776 104,000 1,0 39% 


Ew 


Yawata 1 
Kawasaki 31, 000 


4 oe ee ee 
TOTALS 14,029,000 36.6 i 5t : 2,842 5,29) 8,638 


wMONONNW 
eooocesoo 
. «= 4 

oeeoooroco 


~=j 
: 

~~ o 

AR 


. 


AVERAGES 


a 


1 Includes Tobata, Wakamatsu and Kurosaki 
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EFFECT OF CLIMATE ON TARGET SELECTIONS 
-Sreeiat-penmrercnniaanesemtnaiyicunaininimmseapaisgumiaueisteroe mee 


GENZRAL - I 

1, Weather conditions at the target are critical factors in determin- 
ing the success of gas attack and the type of munitions (persistent or non- 
persistent) to be used. The various weather factors affect the use of each 
type of gas munitions differently, Weather factors affecting the use and 
potential success of persistent and nonpersistent gases are not the same. 


2, Satisfactory temperatures for the use of persistent gases are 60° 
Fahrenheit and higher, At temperatures below 50° Fahrenheit, the use of 
mustard gas (the principal persistent gas) is not recommended, but low 
temperatures do not significantly affect the use of nonpersistent gases, 
Rainfall washes away both persistent and nonpersistent gases thus reducing 
their effectiveness, 


3. Still air conditions are important in the effect of nonpersistent 
gas attack, in winds in excess of 15 mph. they disperse rapidly. Non- 
persistent gases also are impaired in effectiveness at times of me teorolog-— 
ical conditions of lapse or excessive turbulence, 


4, The most significant air Movements are caused by wind, but the 
direct effect of strong sunlight is to create lapse or strong up—drafts 
which tend to carry away the gas cloud, Clouds and foliage which prevent 
sunlight from reaching the earth are significant in reducing the lapse 
effect of sunlight on nonpersistent gases, However, within the surprise 
Srea of a 1000 1b. nonpersistent gas bomb (50 to 100 yds. in diameter), 
or of a 500 1b, nonversistent gas bomb (25 to 50 yds. in diameter), a 
local condition of inversion is set up which tends to give a heavy immed- 
iate concentration in that area, The lower violatility of persistent gas 
reduces the effect of wind and lapse. The order of importance of weather 
factors is: (1) for persistent gases - Temperature, Rainfall, Cloud and 
Fog, and Wind; (2) for nonpersistent gases - Wind, Rainfall and Cloud and 
Fog. 


5. In the following paragraphs is a general diecussion of weather 
conditions in these areas, 
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GENERAL - II GENERAL CLIMATIC DESCRIPTION 
a Se 


Tekye, Nagoya, and Osaka in southeastern Honshu are located to the 
Southeast of the central mountain system, which is a significant climatic 
barrier extending throughout the length of Honshu, The mountains are high- 
est to the west and northyvest of Tokyo. Osaka is located in the eastern 
part of the Inland Sea region with mvuntains beth to the north and south, 
but they are not as high and, therefore, provide less shelter than those to 
the northwest of Tokyo. Yawata, located in the extreme northern part ef 
Kyushu near Shimoncseki Strait, is directly exposed tc the northwesterly 
monsoon winds. 


The monsoons and cyclonic depressions are climatic controls of ma jor 
proportions in this area, although the sheltering effect of the Japanese 
mountains is not to be underestimated. Winter weather is controlled largely 
by cold, dry, northwesterly monsoon winds, which flow outward from the intense 
bigh that prevails over central Asia during the colder months of the year. 
These winds absorb considerable moisture and heat on passing over the Japan 
Sea, and often bring orographic precipitation to the northwestward slopes 
of the mountains. However, they descend the southeastward Slepe as relatively 
dry feehn winds, especially in the Tokyo and Nagoya areas, 


Winter extends from November through March, and relatively five weather 
prevails for long periods in southeastern Honshu during this season, 


During the spring transitional season the Siberian high weakens, the 
Pacific high begins to strengthen, and the line of discontimity between 
polar end tropical air masses shifts toward the northwest. In this season, 
cyclonic depressions tend to dominate the weather, bringing frequent day to 
day changes, 


During summer, warm, moist, trepical air from the North Pacific high, 
the southeasterly monsoon, dominates the weather of this area, The mean 
air flow is from a southeasterly direction, but the winds in local areas 
vary greatly regarding both their direction and velocity. The maximum 
amount of rainfall, cloudiness, and hunidity occurs in summer in south- 
eastern Japan, and June and early July, the "Sai-u" period, are normally 
very humid, cloudy, and reiny. A secondary cloud and precipitation maximum 
usually occurs in September, but in late July and August the amount of 
cloudiness and rainfall is considerably less than in early summer. Typhoons, 
accompanied by high winds and heavy precipitation, are most likely to occur 
in late summer and early autumn, 


The autumn transitional season is characterized by occasional outbursts 
of the northwesterly monsoon, the first of which usually occurs near the 
beginning cf September, They tend to become more frequent through October, 
and by November the northwesterly monsoon is normally well established, 
Cyclonic depressions are common, although usually not as frequent as they 
are in spring. In September and October occasional typhoons, also, 
expected. 
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GENERAL ~ r1r OKYO 


Nerthwesterly winds prevail at Tokyo during the colder months from 
October through March, They are dry winds which desceud the mountain 
ranges of the central plateau region. Southerly winds preyail during May 
through August, but in April and September the winds are highly variable, 


Table 1. ~-Percentage Frequency of Winds from Each Direction and 
Mean Velocity (m.p.h.) for All Directions st Tokyo. 
(35«year record). 
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A sea breeze is typical during the warmer part of the day in summer, 
Mean wind velocities are lowest at night and highest during the warmest 
part of the day in both winter and summer, 


Table 2, --Mean Bihourly Wind Velocity (m.p.h.) at Tokyo 
in Jamary and July (1999-1918) 


Relative humidity is generally high in summer and low in winter. The 
dampness of the air in summer is a marked feature of the climate of the Tokyo 
area, 


Table 3, -~ Mean Bihourly Relative Humidity (percent) at 
Tokyo in January and July (1509--1918) 


209 1400 _1600_ 1800 2000 2200 2400 
50 54 64 67 69 70 
7 ee omey | 78 85 88 91 
The amount of rainfall at Tokyo is less than in other more exposed areas, 
as the high mountain ranges to the northwest shelter the Tokyo area to a marked 
extent, especially in winter when northwesterly winds are predominant, The 
amount is mich greater in summer than in winter, the principal maximum 


occurring in September and a secondary maximum in June. The minimum occurs 
in December, 


AD-2816 


2 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


Table 4.--Mean Monthly Amount of and Nunber of Days 
with Precipitation. 


cca Jan_ Feb Mer Apr May Jun Jul Aug Sep Oct Nov Dec Yr, 
Amt. (in) 2.3 3.0 4.3 5.3 6.0 6,8 5.6 7.1 10.1 7.93.5 2.2 64.1 


No. days 
with 


Q.0l in, 8 & 13 aT a 7 ee i 5 Sy ame? 147 


The frequency of precipitation, also, is much greater in summer than in 
winter, the maximn occurring in September and the minimum in December. 
Snowfall occurs normally cn 1, days during the winter season, but it rarely 
remains on the ground for any appreciable length of time. 


The amount of cloudiness is mich greeter in summer than in winter; 
December has a mean of 11 clear and 6 cleudy days, whereas each summer 
month has only i-2 clear and 13-20 cleudy days. The Scarcity of sunshine 
in June and July is due to the "Bail" or "plum rains," and thet in 
September is due partly to the frequency of tyrhoons, 


Winter is comparatively cold because of the northwesterly monsoon, 
and summer is hote-increasingly so from the coast toward the interior, 
The sea breeze tempers the climate in the coastal area. 


Table 5.--Mean Maximum and Mean Minimum Temperature (°F,) 
at Tokyo (30-year record) 


Hean Max. 47 48 53 63 70 7% 83 8 9 6 60 


Mean Ming 29 30 36 £46 54 62 69 a 6 53 42 39 
—————— 

The diurnal temperature range is somewhat greater in winter than in 
Summer. In January, the coldest month, the temperature normally rises to 
a daily maximum of 47° F, and lowers te @ daily minimum of 299 F, In 
August, the hettest month, the mean daily maximum is 86° F. and the mean 
daily minimum is 71° F, 
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At Nagoya, the prevailing winds of winter are northwesterly, and the 
Prevailing winds of summer southerly although variable between south— 
westerly and southeasterly, In spring and autumn, the winds are even 
more variable, than they are in summer, Land and sea breezes are char- 
acteristic during the warmer months, 


Table 6.-~bean Bihourly Wind Velocity (m.p.h.) at Nagoya 
in January and July (1909-1918) 


—~—_._9200 0400. 000800 10 2 1 2000 2200 2400 
Jan 5.4 4.4 43 43 5, 7.7 8.9 6.7 6.7 5.8 49 4.5 


dul___i.6 3.4 3.3 46 5.5 64 27.5 63 76 60 5.0 40 


Very high wind velocities occur in association with typhoons in late 
summer and early autumn. Velocities are very high, also, following the 
Passage of a cold front associated with a deep low, a situation that occurs 
ratber frequently in April. Meen wind velocities are highest during the 
warmest part of the day and lowest at night. 


The Nagoya area is very humid and oppressive, especially during the 
summer monsoon. The dampness in June and early July, the "Bai-U" period, 
and in September is go penetrating, and cloudy skies so prevalent that all 
ebjects such as books, shoes, and clothing become moldy, The relative 
humidity is considerably éreater in summer, than in winter, as is shown in 
the following table, The maxirum cecurs in September and the minimum in 
March, 


Table 7, --Mean Bihourly Relative Humidity (per cent) at Nagoya in 
September and March (1909-1918) 


0200__0400 0600 0800 1000 1200 1400 1600 _ 1800 2000 2200 2400 
Mar 80 82 83 73 60 54 52 54 63 71 #7 76 
Se 92 93 83 Z 84 8 


The amount of rainfall is much greater in summer than in winter. A 
double maximum occurs—-one in June and the other in September. The least 
rainy months are November through February, but a secondary minimum occurs 
in August. June and early July are very Tainy and cloudy because of the 
"Bai-U", or "plum rains", and the maximum which cecurs in September is due 
partly to heavy falls associated with typhoons, 


Maximum frequency of precipitation occurs in September and minimun 
frequency in February, Precipitation occurs more frequently than the 
montnly average during the months of September, June, July, and April, and 
less frequently during each month from November through February, 


Snowfall occure normally on 16 days per year, but it usually remains 
on the ground for only brief periods, 


June is the cloudiest month and December the least cloudy, mean per- 
centages of sky coverage being, respectively, 75 and 47, Partly cloudy 
days are typical throughout the year, but they are especially frequent in 
winter. In summer, cloudy days are comparatively frequent, particularly in 
June, which normally has 17, Clesr days normally range from a minimum of 
2 in June to a maximum of 6 in Novemter, 


The temperature in July and Aazust is similar to that of equatorial 
regions, but in January and Fobruary it normally drops slightly below freeg- 
ing at night. In August, the hottest month, the mean daily maximum is 99° 
F,, and the mean daily minimum is 73°F, Corresponding values in January, 
the coldest month, are 47°F, and 30°F, 
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GENERAL ~ ¥ OSAKA 

Prevailing winds at Osaka are variable from month to month, However, 
northeasterly, nartherly, and westerly winds are very frequent througheut 
the year, whereas southerly and southeasterly winds are very infrequent, 
The wind directions can be shown to best advantage in table form. 


Table 8.--Percentage Frequency of Winds from each Directien and Mean 
Velecity (m.p.h.) from all Directions at Osaka (35-year record) 
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Mean wind velecities are somewhat greater in winter than in summer. 
The maximum velocity, 58 m.p.h. from the west-southwest, occurred in Sep- 
tember, probably in association with a typhoon. 


us 


A sea breeze is characteristic during the warmer part of the day in 
summer, and a land breeze is likely to eccur at night, 


The relative humidity at Osaka maintains a high average throughout the 
year, although it is neither as high in summer nor as low in winter as that 
of Tokyo. Northerly winds from the mountainous area to the nerth are 
relatively dry, 


Table 9, =-Hourly lean Relative Humidity (percent) and Lowest 
Recorded (30-year record) 


Jan Feb Mer Apr May Jun Jul & Sep Oct Now Dec 
Mean 7. 7 7 WF 73 te. ‘RE % WG “9S FE 


Lowest 17 26 25 24 23. 27 3330 32, 31 02 


Because of the shelterinz effect of mountains both to the north and 
south, the amount of precipitation is not as great at Osaka as it is at 
Tokye or Nagoya. Summer is very mich rainicr than winter, although a 
secondary minimum occurs in August. The maximum amount of rainfall occurs 
in June and early July, the "Bai-u" pericd, and a secondary maximum eccurs 
in September, the month of maxinum typhocn sccurrence. 


Table 10.--!'ean Monthly Amount of and Number of Days with Precipitation, 


7 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr, 
Ants. (it.) 260 229° 2.0 Se 5.2 8.2 6.4 hi2 765 5.0 2.7 1.9 54.5 
No, days 

with 
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Precipitation is most frequent in June and least frequent in December, 
Snowfall normally occurs on 16 days during the cold Scason, but it does not 
remain on the ground for any apprecieble length of time. 


The mean monthly amount of cloudiness shows a prenounced summer 
maximum and a winter minimum. In June, thc cloudiest month, the mean sky 
coverage is 74 pereent; in December, the fairest month, it is 48 percent. 


Summer is hot and humid, but in winter the temperature normally falls 
to the freezing levol at night. By interpolation, the temperature may be 
judged fairly accurately for any hour from the mean maximum and minimum 
values in ths following table: 


Table 1l.--Mean Maximum and Mean Minimun Temperature (°F.) at Osaka 


- Jan Feb Mar Apr Me Jun Jul Se Oct Nov Dee 
a ABE Sey _dun Jul Aug Sep Oct Nov Dec 


Mean Max, 48 48 55 6 73 80 86 90 83 72 62 52 
Mean Min, 32 32 47 54 64 72 74 67 54 43 36 


Tenement ehintN eS caen k. sesitese sks see 


The highest temperature, 160° F., was recorded in August, the lowest, 
F., in Jamary, 
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YAWATA 
GENZRAL ~ vr 


Yawats, located in the extreme northern part cf Kyushu near Shimonoseki 
Strait, is directly exposed to the northwesterly monsoon, which prevails in 
winter, However, the monsoon air absorbs much moisture and heat in sweep- 
ing over the comparatively warm surface of the Japan Sea, which ie warmer 
than it would otherwise be, inasmuch as a branch of the warm Kuroshio, the 
Tsushima Current, flows northward through the Tsushima Strait inte the 
Japan Sea. 


During the southeasterly monsoon, June-August, the winds are generally 
more variable than they are in winter, Southerly winds, varying rather 
frequently between southeasterly and southwesterly, are generally most fre- 
quent in the area, but no specific data are available for Yawata. Variable 
winds may be expected during the transitional scasons because of increased 
frequency of cyclonic activity. 


This area is very humid throu_hout the year because of its exposed 
location with regard to moist winds from nearly all directions, 


The winter season is especially cloudy and rainy compared with Tokyo, 
Nagoya, and Osaka, which are sheltered to a considerable degree by moun- 
tain ranges during the season of the northwesterly monsoon, It may be 
assumed that the amount and frequency of precipitation do not vary greatly 
from Yawata to Shimonoseki, the nearest station for which data are available, 
located in the extreme southwestern part of Honshu, 


Table 12,--HMean Monthly Amount of and Number of Days with 
Precipitation at Shimonoseki, 


Jan Feb lar Apr May Jun Jul A Sep Oct Nov Dee oy 
7. 2 


ee : 
ant.(in.) 2.8 3.4 4.5 5.6 6.0 11.7 9.9 4.8 


No, days 
with 


Q,01 in. sy aS. ae © ee: SR 33h. 3D 32... } 16 


The greatest contrast between this area and Tokyo, for example, is the 
much greater frequency of precipitation in winter, Shimonoseki having an 
average of 17 and Tokyo only 6 rainy days in January. 


5 4.6 2.7 3.0 


The Yawata area is considerably cloudier in winter and less cloudy in 
Summer than Tokyo, The winter months have an average of 70 percent sky 
coverage and the summer months 65 percent, notwithstanding the fact that 
June is the cloudiest month. August, October, and November are the least 
cloudy months, 


The temperature in the Yavata area is higher in winter and slightly 
lower in summer than at Tokyo, because of the warm Tsushima Current over 
which the northwesterly monsoon flows, In February, the coldest month, 
the mean daily maximum is 48° F, and the mean daily minimm is 36° F. at 
Shimonoseki. Corresponding values in August, the hottest month, are 86° 
F. and 74° F, 
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CHARACTERISTICS OF JAP,NESE CITIES 
Seen eS 


The mountainous hinterland of the Japanese main Islands has 
confined most large cities to the coestal fringe. As a result, most 
Japanese cities of over 100,000 population are loceted on or very near 
the coast, a fact of Significance for gas attack because it aids identi- 
fication and exposes them to daily land-sea winds. 


As seen from the air, the striking aspect of large Japanese cities 
is the virtually solid mass of one and two story houses, with only a 
relatively small proportion of multi-storied modern buildings. Despite 
building regulations and zoning laws which have been in effect since 
the great earthquake and fire of 1923, the bulk of the area of most 
Japanese cities continues to be greatly congested with predominantly 
low wooden structures, 


Layout of Cities 


As in western cities, the hvb of the Japanese city is the 
commercial center, Here are concentrated most of the mijti-storied, 
modern buildings, although only in Tokyo and Yokohama are there any 
sizeable blocks of such Structures, In many cities, particularly 
those having a population of 200,000-400,000, the commercial buildings 
are usually located along one or two main Streets, adjoining masses 
of low, frame houses. 


Surrounding the central business district are congested low-class 
residential sections, many of them having a population density in excess 
ef 100,000 per square mile, Over 9§ of the dwellings located here 
are of one or two stories, Very few large factories are located in 
these inner residential districts, but there are numerous small factories 
and household industries, 


Surrounding the central congested sections of the city are less 
congested middle-class residential areas, mixed residential/industrial 
areas and purely industrial areas, The less congested residential 
areas taper off gradually from the congested center out to the sparsely 
built-up suburbs, 


The purely industrial districts (usually located on the waterfront 
or along rivers, canals or railway lines in outlying parts of the city) 
are characterized by fairly modern factories. Also located along the 
waterfront or along rivers or canals are the dock and warehouse dis- 
tricts, 


There are few open Spaces in most Japanese cities. There are a 
number of parks in Tokyo but few elsewhere. Wide streets designed as 
fire blocks in the highly inflammable areas and a few canals are the 
only open areas. It is doubtful whether the 
Japan outside of T 


distribution of street width 
figures: 
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Percent of Tota) Length of Strects Width 


1,5% 88-235 <oat 
13.5% 23- SF feet 
85.07% Less than 18 feet: 


Streets of 100 feet or more in width are Spaced et relztively 
wide irtervals —- about 1000 feet in some sections and 2500 fee~ 
or more in other sections, A study based on a large number of 
measurements on city plan maps of Tokyo, Osaka, Nagoya and Kobe 
leads to the following generalizations representing average stieet 
spacings in these four cities: 


Street Width Intervals 


100 feet or more Every 1500 feat 
50-70 feet Every 1500 feet 
20-35 feet Every 250 feet 

6015 feet (alleys) At lesser distan 


Construction of Japanese Puildings 


From the point of view of gas attack, the most significant 
feature of Japanese cities is their high percentage of one and two 
story buildings and congested population, One report stetes that 
the distribution in Tokyo (1937) was as follows: 


One~-story buildings 609 , 309 
Two-story buildings 412,174 
Three or more stories 9,312 


These data are believed to apply generally to other Japanese 
cities. There are tro princips! types of roofs, (1) tile roofs 
which comprise about 70-80% of the roofs in typical cities and 
(2) sheet metal roofs which comprise about 10-20%, Both types 
of roofs are easily penetrated by gas bombs. 


The common construction of dwellings is of the column and beam 
type employing heavy wooden members but no load-bearing walls. 
Basements are not used; dwellings are reised about 18 inches off 
the ground on pillar supports. Permanent walls are used only on 
two sides {occasionally three sides); the other two sides are closed 
by translucent sliding paper screens (shoji) inside and sliding 
wooden or glazed shutters outside. These screens are generally 
closed at night but are kept open during the day when the weather 
permits. The permanent walls are usually md plaster (adobe) 
over a bamboo framework with an exterior of thin wood siding or adobe. 


Public tmildings, schools, and office buildings are of westerr 
type construction, adapted to withstand both fire and earthquake. 
They differ slightly from similar western structures in that the 
vertical supports are more substantial while horizontal supports 
(roofs and floors) are somewhat weaker. They are limited to about 
eight stories in height, or about 100 feet, Many are cf reinforced 
concrete, others of brick or stone Supported by steal frames. Cheap- 
er mercantile buildings are constructed largely of wood and adobe 
often hidden behind a brick or plaster front. 


Construction of factories waries greatly according to the type 
of plant and its age. The newer and larger factories are similar to 
those in this country. Many are modern, substantial structures, 
ineluding reinforced conerete. Many medium sized factory buildings 
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are constructed of wooden or steel frames covered with galvanized 
iron or asbestos sheeting. Due to the senreity of steel, some of 
the newest munition plants ore constructed l-rgely of wood and 
asbestc: sheeting. 


Cities selected for Retaliatory Gas Attack 


Ten cities in the four major industrial areas are selected 
in tois renort for possible ret-liatory g*s attack. The basis of 
selection is, (a) density of porulation and (b) industrial im 
portance, ith a few exceptions the congested Jananese cities are 
the nost important industrial centers, 


These four areas centering on Tokyo, Nagoya, Osaka and Yawata 
are certainly the nost densely populited and industri> lly important 
districts in Janan, Together they contain 3/5 of the urban populstion 
and about 1/5 of the total population of the main Japanese Islands. 
These four areas lso include 22 out of 39 priority targets, more 
than half of all key targets and twe-fifths of all targets selected 


for air attack in Japanese Target Data, March 1943, prepared by ac/as, 


Intelligence, 
GAS ATTACK ZONES IN JAPANESE CITI=§ 


The cities indicated as suitable Tor gas attack have been 
studied in considerable detail for the purpose of preparing gas 
zone maps. Uensity of population has been the principal consid- 
eration, Four zones have been considered having the following 
characteristics: 


Zone I= host densely populated area, 


Includes the commercial center, inner congested residential 
area, and some mixed residential and industrial arens where snall 
factories are closely interspersed with workers! homes. - As an average 
for a number of cities Zone I, (a) has a population density of 91,000 
persons per square mile, {(b) contains 25% of the total city population, 
and (c) covers an average of 0.27 squere miles per 100,000 of total 
city population. Workers in large plants will be found here when 
not at work, and the workers in the smaller factories located in the 
orea will he found here at all times, 


Zone II - Less densely nonulrted area. 


Includes less congested residential arees (tut very thickly 
populated according to U.S. and Suropean standards). lost areas con- 
tain ert facilities and warchouses, freight yards, etc., mixed 
residential and industrial arers and some purely industriel are-s, 
Agrnin a lorge number of workers in the large plant? will be round 
in their homes during the hours they are not at work and a creat 
number of workers im small factories wi2l be found at all times. As 
an average for a number of citiee Zone II has: (a) a Population of 
54,000 persons ner square mile, (b) contains 46% of the total city 
Population, and (ec) covers sn area of 0.85 square niles per 100,002 
of total city population. 


Zone III ~ Large Factory Zone 


Includes the principal arenms occupied by large factories, 
a@ften on reclaimed land on the waterfront. Few persons live in this 
zone but large numbers of workmen will be found here during working 
hours; much fewer during times when the factories are not working, 
Since uetailed information concernins the number of emmloyees working 
in the larger factories and the number of shifts, etc. is not available, 
it is impossible to estirate accurately the number of persons to be 
found in this zone at any given time, 


& 
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TOKYO . 
Population — 6,776,804 (1940), 


Location - NW head of Tokyo Bay, Latitude 35° 40' ¥., 
Longitude 139° 45' 3B, 


Importance ~ Tokyo's industrial importance has often been ex— 
aggerated by estimates which included the industrial output of its 
satellite cities (see Kawasaki and Yokohama), Even when this adjust- 
ment is made, however, Tokyo ranks ag Japan's leading manufacturing 
city, although it is not the major center of heavy industry (See Osaka, 
Kobe and Yawata). Its most important industries are: 


(1) Machines and machine tools (heavy machinery, all types 
of machine tools and electrical equipment), 


(2) Aireratt (engines and instruments), 


(3) Arms-Munitions (ordnance, aircraft cannon, tanks and 
gun powder) and 


(4) Communications Equipment (radio and radio detection 
equipment, telephone and telegraph equipment), 


Among the other important industries are iron and stecl, automobiles and 
motors, chemicals, oil refineries and shipbuilding, In addition, there 
ere thousands of miscellaneous smal) plants whose total output (machines, 
tools, components of all kinds and food processing) is of considerable 
Significance. An indication of the number of such smell Plants scattered 
throughout the city is given by 1936 statistics stating that there were 
15,419 industrial plants in the city (employing 5 or more persons), 


Tokyo is also the administrative (civil and military) and financial 
center of the Empire, the political and economic nerve ¢enter of Japan's 
war effort, The great combines which dominate Japanese industry have their 
headquarters here, These factors combine to give Tokyo a great psycho~ 
logical hold on the Japanese mase*s. Effective dislocation of these 
control points would have wide ramifications throughout the Expire. 


This is also Japan's most vital railway center, the focal point of 
all the Honshu main lines. Although several alternate connecting lines 
are available, disruntion of rail traffic here would be felt throughout 
Japan, Even more important would be the effect on the city's own in- 
dustries, since Tokyo is located far from sources of essential raw 
materials, With the heavy pressure being exerted on her shipping Japan 
has become increasingly dependent on rail transportation, 


Gene c . — Tokyo constitutes the northernmost extension 
of a mass of urban development which starts in Yokohama and continues 
northward virtually unbroken for atout 25 milee along the shore of Tokyo 
Bay, The city lies at the edge of a large plain; there are no appreciable 
hills within 10-15 miles on all sides, Most of the city lies at sea 
level, with a few points rising to about 120 feet, 


The city is not laid out in the tynical Japanese pattern. It isa 
large, sprawling metropolis (approximately 360 square miles in all), with 
a densely congested core (some 30 square miles) and large, scattered 
Settlements branching off Nw, west and SW, More than any other large 
Japancse city, it is extensively cut up by parks and wide avenues, as well 
4s rivers and canals, Most conspicuous among the open spaces in the city 
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1. TOKYO (Cont 'a) 


are the centrally located Imperial Palace Grounds, To the east the 
winding Sumida River flows through the most deasely built-up part of 
the city, The Ara Waterway, a smoothly curving river, flows along the 
eastern and northern limits of the congested arens, 


There is a fairly distinct zoning pattern, The administrative and 
commercial district lies between the Palace Grounds and the Sumida River, 
extending northward to Ueno Park, the largest park in northern Tokyo. 

Just east of the Palace Grounds are the Tokyo RR Station and the famous 
Marunouchi district where the offices of Janan's leading commercial and 
industrial concerns are located, Army and Navy headquerters, the Imperial 
Diet and other public Buildings are lecated just south of the Palace 
Grounds, The public buildings immediately east and south of the Palace 
Grounds are modern western-typ> structures, The area is cut-up by very 
wide, landscaped streets, Just east of the Palace meat which separates 
this aroa from the rest of Tokyo is the city's leading mereantile district. 
The southern Part, known as the Gings district is the site of Tokyo's 
largest stores and shops, Extending northward to Ueno Park in a solid 
mass are large stores, shops and business officas, and congasted dwellings, 


The largest industrial area lies between the Sumida and Ara Rivers 
On the castern side of the city, and bends westward along the southern 
bank of the Ara River in northern Tokyo. This industrial zone has three 
types of factory concentrations; to the south are lumber mills and 
storages and food Processing plants; in the center, Along the Sobu Rail-~ 
way Line, is a miscellaneous concentration of medium sized gteel mills, 
oil refineries, machinery, chemical and textile Plants; the great Koi shikawa 
Arsenal area covers the northwestern part of this gone, In addition ts 
these plants, hundreds of smaller factories of all kinds extend throughout 
this zone, A second industrial zone extends along the waterfront in the 
southernmost part of the city, the site of aircraft, stcel, machinery and 
communications equipment plants. 


The most congested residential »rea lies to the east of Ueno Park, 
Dense clusters of workers! homes extend NE and SE from this area into the 
industrial gone, Other predominantly residential arereé are located north, 
west and south of the Prlace Grounds, in scattered settlements separated 
dy parks, school érounds, ete, To the SW of the Palace Grounds is an 
open area of official residences, foreign embassies and schools, 


The distribution of Population is uneven and congestion varies 
considernbly, Aecordine to the calculations made in this study, Tokyo's 
Population density ranks second only to that of Kobe, among the large 
cities, Zone I has a density of 103,000 persons vr squere mile, while 
Zone II has a density of 55,000, ‘The average density of Zones I and II 
combined is ahout 65,000 versons ver squire mile, Twenty-two percent of 
the total nopulation lives east of Ueno Park, in an area of 15 square 
miles - less than 5% of the total city aren. 


Of the 1,029,695 buildings listed in the city in 1937, 


609,309 were single-story, wood and adobe structures 
412,174 were two-story structures, mainly of wood and adobe 
9,312 were three or more steries, of varying construction, 


4s noted above, present-day Tokyo is more cut-up by parks and wide 

avenues than any other lnrge Japanese city. Senttered throughout the city 
are three large and about 51 small parks, There are severnl crose-town 
avenues over 100 feet wide and many streets over 75 feat wide, The dis- 
tricts cut out b) these wide streets, however, are broken only by »lley- 
width strects, This is borne out dy 1935 stotistics, largely *policable 
today. Of the total of 7,800,000 kms. of streets in the city at that 
time, 1.5% were between 88 and 235 feet wide, About 13.5% were between 
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1. TOKYO (Cont'd) 


23 and 69 feet wide and the remainder, or 85%, were between 8.8 end 18 
feet wide. 


Gas Arene - Two general population zones are indicated, As - result 
of the uneven distribution of congested arens noted above, a Provortion=- 
ately greater p-rt of Tokyo has been designated as Zone II then has been 
necessary for other cities, 


Zone I - Zone I covars the congested c=ntrol cere of tha city, 
situated alone both sides of the middle Sumida River. Within this zone 
Population density ranges from 50,000 to cver 135,009 persons per square 
mile, while roof covernge (amount of total area covered by buildings) 
Averages over 65%, 


This zone covers residential, commercial and industrial concentra- 
tions. The commercial district is located te the west of the Sumida River, 
an area of large stores and shops With werchouses and residences Along the 
Fiver, The residential portion of thie zon=, the most dense in Tokyo, 
extends est from Ueno Fark Slong both sides of the River. Small homes 
crowd one another in small blocks, cut out by medium width streets. The 
southenstern corner of the zone covers an industrial and wer-house area, 
to the south of the Sobu Keilroad line, an oil refinery, food processing 
plants, lunber Stornges ang miscellaneous sm-ll factories cover this aren, 
The banke of the canals and of the Sumida River are lined with flinsy 
warehouses nd cheap homes, 


Zone Ii — Zone II extends in an almost complete circle about the 
Palace Grounds and Zone I, and projects southward Along the bay, Con- 
gestion varies considerably, reaching a peak to the south of the Palece 
Grounds, where population density averrcees over 80,000 per square mile. 
It is a mixed aren, primarily industrial along the eastern half and 
residential along the western half, 


Zone III - Zone III covers the SE part of the city at the mouth of 
the Tama River, Here are concentreted aircraft parts, electrical mech- 
inery, ste*l, ordnance and many other tynes of factories, 
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KEY AND PRIORITY TARGETS IN THE AREA 


Target Name 


Nakajima Aircraft 
(Wushashino Plant} 


Nake jima Aircraft, 
(Ogikubo Plant) 


Nakajima Aircraft, 
(Tanashi Foundry) 


Mitsubishi Aircraft, 
(Oimachi Plant) 


Tokyo Gas & Electric 
Engineering 


Significance 


With #356, estimated 15% 
engine production, 


With #357, estimated 15% 
engine production. 


Key foundry for area aircraft 
industry. 


Important production engines, 
parts, instruments. 


important production planes, 
engines, parts. 


AUTOMOBILES AND MOTORS 


Miyata Engineering Works 


Rikuo Engine Company 
Ikegai Motor Plant 


Harley-Davidson 
Motorcycle Company 


COMMUNICATIONS 


Marunouchi Telephone 
Exchange 


Factory #2 of Nippor. 
Electric Co. 


Oki Electric Company, 
Ltd Pl #1 


FPujikura Electric 
Cable Works 


ELECTRIC POWER 


Senju Steam Power 
Station 


Kimigewa Steam Power 
Station 


Government Steam Power 
Station 


SECRET 


Motorcycles, aircraft parts, 
landing barge motors. 


Motorcycles 
Internal combustion engines 


Large, builds motorcycles, 
sidecars 


Principal Tokyo exchange, jc 
all domestic & cable telegraph. 


With #497 largest communications 
equipment afr. 


Large electrical & communications 
equipment firn, 


Large & important production 
communications equipment. 


One of area's 5 largest - 
77,000 Kw. 


Reserve plant for Tokyo tram- 
ways 35,000 Kw, 


Important, supplies railways - 
25,000 Kw. 
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2. TOKYO 

1345 Tokyo Municipality Supplementary for tramways - 
Steam Plant 30,000 Kw. 

MACHINES AND MACHINE TOOLS 

916 Hitechi Engineering, ispertent prod heavy industry 
Kameido Plant goods, conversion to war goods, 

1357 Tokyo Special Machine Army and Navy precision tools. 
Mig Go, Japan Physico- 
Chemical Co 

882 Ikegai Machine Foundry Industrial machines, machine 

tools. 
1362 Kokusan Machinery Co, One of most important producers 


machine tools, 


“Priority Targets. See Japanese Terget Data, Issued March, 1943 
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2, OSaAka 
Population - 3,252,340 (1940). 


Location - At NZ head of Osaka Bay, Latitude 34° 41! N., Longitude 
135° 45" E. 


Importance ~ Recent prewar statistics indicated that Osaka ranked second 
only to Tokyo as a manufacturing center. In peacetime, it was alm Japan's 
leading trade and commercial city. Among the most important war industries 
now located here are: ordnance arsenals, machines and machine tools, steel 
and other metal alloys, chemicals, shipbuilding, textiles and food processing. 
In addition to the larger industrial plants, there are several thousand small 
factories, the total production of rhich is significant. In 1938, for examnle 
15,677 factories (employing 5 or more nersons) were listed in the city. Located 
in neighboring towns (such as Akashi, Mishinomiya, Sakai and “akayama) are 
aircraft, metal and chemical plants which depend on Osaka for commonents and 
for some of their worters, 


Osaka is also one of Janan's vitel transnortation centers, Located at 
the heart of Japan's main island, it is a center of land and sea traffic, and 
an important terminal for military sumplies. Not only ‘s Osaka an important 
station on the Tokaido Line, but it is olso the terminus of an alternate line 
to Nagoya (Kansai Line) and of a line to Tsuruga, main nilitary port on the 
Japan Sea. Numerous electric lines connect it with the neighboring towns. 


Osaka is the capital of Osaka Prefecture, and the seat of its civil and 
military administration, 


General Description - Osaka stands on level delta lend formed oy the Yodo 
River and its numerous tributaries. any canals criss-cross the city, especially 
in the central part where they form regular rectangular patterns, giving rise 
to its name as the "Venice of the Orient." Conspicuous landmarks, in addition 
to the rivers, canals and waterfront, are Nakanoshima, a long isiand in the 
Aji River (site of many government buildings), Osaka Castle just to the SE and 
the modern commercial district in the heert of the city. 


There is a distinct pattern of land use. The predominantly residential 
districts are located in three narts of the city, the largest of which occupies 
the entire southeastern part. The second residential district stretches along 
a thin strip on the north bank of the Yodo River, The third and more oven 
residential district is located in the northernmast part of the city, The 
commercial district, marked by clusters of westernstyne bui? dings, accuvies 
the center of the city - an area intersected by many canals. The nrincival 
industries are concentrated in a semi-circular area, starting from the mouth 
of the Yamato River on Osaka Bay to the south, rumning MT along the waterfront 
to the Yodo River and then bending eastward along both banks of that river. 
Another industrial area is located to the east of Osaka Castle. This regular 
pattern is broken by the frequent intersnersion of workers' homes among ‘n- 
dustrial and comercial buildings. 


Osaka is one of Japan's most densely populated cities, ranking about third 
in this respect. According to the caleulations made in this study, the average 
population density of Zone I is 81,000 persons per square mile while that of 
Zone II is 60,000, The overall density of Zones I and II combined is 64,000 
persons per square mile. 


As mentioned above, Osaka is a vital transportation corridor and its in- 
dustries are absolutely dependent on the functioning of this transportation. 
The city's most important railroad stations and freight yards are located in 
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2, OSAKA SECRET 


areas where population density is hi zh, and the main railroad lines vass through 
the most congested areas. The main vort facilities and warehouses adjoin a con 
gested area, 


To a greater extent than in --st cities the areas of greatest vonulation 
density are also the sites of imortant industries. Most of the larger in- 
dustries tend to concentrate along the unner Yodo River where nonulation density 
is high. Moreover, thousands of smaller factories are scattered along the 
periphery of the main industrial belt, in the midst of the mst congested parts 
of the city. 


Ges Areas - As indicated on the accompanying man, there are eight Bas areas 
in Osaka. 


Zone I — Zone I covers a congested residential/industrial area in the fork 
of the Yodo River, the commercial district in the heart of the city, and an im 
portant industrial district near the waterfront. The central portion of this 
zone covers not only the commercial district (with its heavy concentration of 
business offices, retail and wholesale establishments, etc.) but also the local 
and prefectural government offices, 


The southern and western parts of this zone cover a mixed residential/ 
industrial/commercial area, where population density is the highest in the city. 
Located in this part of the zone are such important industries as copper, 
aluminum and steel alloy plants, machine and tool plants, automobile and air- 
craft parts factories and chemical plants. The northeastern tip of this zone 
covers a mixed residential/industrial area, the site of one of Japan's largest 
copper refineries and fabriceting plants » 4S well as several machinery and small 
arms plants and textile mills. The Osaka Station, Osaka's main passenger sta- 
tion is also located in this district. 


In addition to the individually important plants mentioned, there are 
scattered along the ST and N varts of this area hundreds of small factories, 
an electric car barn, the city's gas work-, central vost and telegraph offices 
and the hugh Osaka central food market. 


Zone II - Four areas conmmrise Zone IT. 


# part of Zone II extends along the north bank of the Yodo River. This 
is primarily a residential area, rith dense clusters of workers' homes near 
the river and an industrial belt to the north. Principal industries found 
here aretextiles, steel and aluminum fabricating plants and several machinery 
plants. An important connecting spur of the Tokaido RR line passes through 
the most congested part of this area. 


A second part of Zone II stretches along the south bank of the Yodo River. 
This is primarily an industrial area. Several large industries are located 
here, among which are locomotives works (at least partially converted to heavy 
ordnance), machine and tool plants, several heavy chemical and dyestuff plants, 
aluminum and other metal alloy plants, and a shipyard. 


“ithin the western area of Zone II is the crowded district immediately 
east of the Osaka piers, an area of workers! homes, warehouses, wholesale 
establishments and industrial plants. Along the waterfront is the important 
port area, congested with warehouses, Among the most important industries in 
this area are a steel plant, machines and tools, oil refineries and storages, 
shipyards, automotive (partial ly converted to munitions), chemicals and a power 
plant. Several freight yards, immortant for trans-shipment of land-sea cargo, 
are also located in this area. 
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2, OSAKA 


The fourth and largest part of Zone II extends along the eastern side of 
the city, from the Yodo River to the north to the more open residential district 
in the SE. This is a mixed residential/commercial/industrial area. The most 
congested part of this area is to be found just south of the Castle. Several 
large commercial buildings dot this district, The southern vart of the area is 
predominantly residential becoming more oven to the SE. Industries include the 
Osaka arsenal, one of Japan's largest automatic arms and mechanized equipment 
arsenals, and five or six other arms factories producing small arms and com 
ponents. “ilitary barracks end headquarter are located near the Castle. The 
Kansai RR line and a spur of the Tocaido line pass through the most convested 
part. There are ebout five freight and passenger stations of ~hich the Tennoji, 
to the south, is the nost important. 


Zone If] - There are three distinct areas in this zone which includes the 
industrial concentrations in the northern and western parts of the city fronting 
on Osaka Bay. In the NY around Amagasaki Harbor are important steel and machine 
tool plants, the second largest steam power plant in Japan (just off map to west) 
a very large glass plant and cther industries. Further south on the bay front 
between the Shin Yodo and Aji Rivers are aircraft, iron, steel, electrical equip- 
ment, and ship building plants and the larze IGR railroad shops. <A smaller area 
north of the Kizu River includes a steel plate factory, a shipyard and important 
dry docks. Many of these plants are of similar construction to like plants in 
this country and Europe. 
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KEY AND PRIORITY TARGETS IN THE AREA 


Target Name 
ARMS, MUNITIONS 

Osaka Arsenal most important arsenals. 
ELECTRIC POIER 


Kasugade No. 1 Steam Important - 50,000 Kw. 
Power Plant 


Kasugade No. 2 Ste 
Power Flant 


Pukuzaki Steam Power Important 
Plant 


Kizugawa Steam Porer Imortant 
Plant 


IPON AND STEEL 


Sumitomo Steel Works Important; castings, forgings, 
No. 1 Special steel. 


Nakayama Steel “orks Important, blast furnace 
products. 


MACHINES AND LACHINS TOOLS 
ee ENS TOOLS 


Osaka “Wakayama Iron Machine tools, gauges, aeroplane 
Works engines & parts. 


Hatsudori Seizo Diesel engines, locomotive parts 
& machinery. 


1%; can build shins of 


n class, 


uisers, destroyers, 


s in emjunction ;/272. 


ricrity Targets. 


ee Japanese Target Data, Issued March, 1943 
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3. NaGoOya 


Population - 1, 32s 


Locaticn - the head of Ise Bay, Latitude 35° 09! 
eS esss 
Longitude 136° 5: 


Importance = Nagoya ranks among the primary wa tuction centers in 
Japan proper. It is one of the leading producers of aircraft, machine tools, 
automobile narts, railroad equipment (much of this capacity converted to tanks), 
high grade alloys, ordnance, textiles and ceramics. nh a ion 3 the site 

machinery, ; 
struments, chemicals and pharmaceuticals, as well as food proces: I 
In 1933 Japanese industrial directories listed 5,£63 factories (employing 
or more persons) in the city, many of which were small household es 
producing connonents for the larger plan tloreover, Janan's 
tive works and three or four aircraft assez r plants are located wit 
miles of the city and denend on it [for ; 


Nagoya is also one of Janan's vital railroad centers. Not only is 
important station on the Tokaido iain Line (Tolsyo-Kobe), but it is also the 
terminus of the iansai Line (Nagoya-Osaka) and of the Chuo Line (Nagoya-Tokyo). 
In 1936-37 Nagoya ranked first in Japan in the number of freight cars handled, 
third in gross volume of foods handled, and fourth in sross number of »assengers 
There are nine railroad stations in the city. In addition to the Imertal 
Government kailwavs, there are four privately-operated electric nassenger rail- 
ways whieh connect hagova with many of the surrounding towms and have their 
terminals in the city. 


Nareva is : I Aichi Prefecture and the seat of its civil and 
military adnini rt port ranked amonz Japan's five husiest in peace- 
time. 


General Description - Nazoya city is distinctly outlined by the harbor to 
the south, the Shonai Hiver along the western and northern sides, and by lor 
hills to the east. The city is low-lying with commaratively few buildings 
exceeding three stortes in heicht. 


Three main canals run through the central urban area. They are narrow 
and their banks are lined with limber storages, warehouses, landing stages and 


dwellings. Open spaces include a number of narks, severnl wide avenues, 
running generally K=S and E-W, and the "Y"-shaped railroad richt-of-—way. 


rapid growth in the past 15 years has resulted in a minimum of 
hroom growth of shops and workers' homes. ‘The central 


nine 
mins x 3 


the city is especially crowded, with comparatively few wide streets. 
r ts spaced residences prevail along the eastern and south- 
rn parts of the city. The great majority of homes in the city are built 
traditional Japanese style and are rarely more than tro stories high. 
iiany of the newer factories are of asbestos or metal sheetine over steel 
frames or reinforced concrete and differ little from factories in this country 
and Europe. The older plants are of wooden construction. There is a hich 
correlation of older industrial plants and dense workers' quarters. The newer 
factories are located along the Ni, NE and southern extremities of the city. 
Several of these factories are surrounded by the homes of their employees. 
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Gas Areas - Six areas are indicated. 
Zone I - Zone I comprises the heart of Nagoya city. In the center of 

this area are dense clusters of workers' homes and small household shops 

a ining the city's commercial district, including many company offices, 

sanks, wholesale establishments, textile company showrooms and department 

tores. To the south and east of these business buildings are hotels, theaters, 
he main post and telegraph offices and numerous factories of moderate size. 
Factories and warehouses dot the southern part of this zone especially along 
the banks of the canals. Some of these are three or more stories high. 


Zone II - Zone II comprises three districts. One of these districts 
extends along the eastern side of the city. The southern half of this district 
covers the workers' homes crowding important aircraft factories, alloy steel 
plants, arsenals, a synthetic petroleum plant and hundreds of smaller factories. 
More open residential areas extend eastward. The northern half of this dis- 
trict covers workers' homes Situated among two aircraft engine factories, four 
large machine tool plants, several textile plants and many smaller factories. 
The western part of this district (next to the Castle Grounds) contains the 
Prefectural and local governnent offices. The northern part (north of the 
Castle Grounds) includes several textile and machine tool plants, closely sur- 
rounded by same of the city's poorest dwellings. 


A second district of Zone II covers the warehouse area of the port of 
Nagoya. ‘Warehouse construction here varies from reinforced concrete to sheet 
metal or asbestos slate over stcel frames. The warehouses located along the 
Short connecting canal north of the piers are small, flimsy structures. 


The third portion of Zone II covers the Nagoya Station, and includes the 
city's main freight yard (site of very large warehouses) railroad shops, 
textile factories, automobile parts and ceramics plants, and many smaller 
factories, Interspersed among these are workers’ dwellings, most of which are 
inhabited by railroad employees and their families. 


Zone III - Two small areas comprise Zone III. The larger, to the east 


of Nagoya harbor, contains aircraft, chemical and other plants, while the 
smaller, IM of the harbor, contains chemical, shoe and other factories. 
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3. NAGOYA 


AAF 


Target 


Sipnificane 
wifmii icance 


One of most inportant engine 
plants. 


Aircraft orks Important research; alsc 


engines, 


Ordnance, also ai 
components 


Planes 


Toriimatsu Factory of 


Napoya Arsenal 


Nagoya Stearn Power Plant 


Nitsubi $$) ; ; 
Hitsubi ri ic n pols aircraft parts. 
ilanufac 
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4. YOKOHAMA 


Population - 968,091 (1940) 
Location - vestern side of Tokyo Bay, Latitude 35°27! N,, 


Longitude 139° 38' E, 


Importance - In peacetime, Yokohama was Japan's leading commer- 
cial port. In recent years, the city had also become a major indus- 
trial center, its industries constituting an extension of those in 
Tokyo and Kawasaki. The principal industries are oil refineries, 
shipyards, automotive, munitions and ordnance, chemicals and alumina. 
A moderate sized aircraft engine factory is reported to be located a 
few miles south of the city. The city's great warehouses, now partly 
unused due to cessation of commercial transport, are probably utilized 
for storing military goods of all kinds. 


Yokohama is an important transportation center, The vital 
Yokohama-Tokyo RR line leads along the waterfront to the harbor, 
passing through some of the most congested parts of the city. Pri- 
vate electric lines parallel the main line. The city is an important 
military trans-shipment point. 


General Description - The city proper occupies a "V"-shaped sit, 
in a valley which opens toward the bay. Low hills and bluffs border 
this valley. The city as exsanded rapidly in recent years and num 
erous settlements are nov located in the valleys across the hills 
which flank the city vroper. The city is cut-up by numerous canals 
and rivers, and by wide streets and multi-track railroad lines, 
These inclose dense clusters of houses flanked by very narrow in- 
terior streets. Yokohana was alitost completely rebuilt after the 
earthquake and fire of 1923, and its waterfront commercial district 
contains a relatively large proportion of modern buildings. 


Because the city is dissected into numerous built-up areas 
by low bluffs, its overall population density is relatively low. 
However, the target areas covered by Zones I and II (see below), 
are about as congested as those of other large cities. 


The pattern of land use is fairly regular. The commercial 
district is concentrated in the eastern part of the city proper and 
extends down to the warehouse district near the main piers. Here 
are located virtually all the public buildings as well as large 
business offices. To the east and NE is a large district of ware- 
houses, wholesale houses and large stores. To the west is the heart 
of the city proper, a predominantly residential area. The industrial 
zone stretches northward along the waterfront toward Kawasaki with 
a spur bending southwestward along a valley from the main Yokohama 
RR Station. Some of Yokohama's most congested workers' quarters 
stretch along the railroad line toward Kawasaki city. A region of 
better spaced residences stretches along a valley across the Yamate 
bluff on the SE side of the city sroper. 


Gas Areas - Three areas are indicated as suitable for gas attack. 


Zone I - Zone I covers tie conter of the city proper, a triangu- 
lar area congested with rosidontial and mereantile structures. This 
is the most denscly »opulated rogion in the city. Dense clusters of 
low residences, broken only by narrow streets, extend inward. The 
northern and western parts of this district are covered with cheap 
native shops and theaters. Thero are no largo factories in this zone 
and comparatively few small household shops. 
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SECRET 
| 4. YOKOHAMA 
Zope Ti - Zone Il comprises two separate areas. 


The larger portion of Zone II consists of a lonz, narrow strip 
extending northward alonz the waterfront from the Yokohama Port area 
almost to the Tsurumi River. This is a mixed residential/industrial 
region, with cheap workers’ homes along the railroad lines and most 
of the city's heavy industry along the waterfront. ihile there are 
Many Open spaces (near tie railroad and factories), much of this area 
is densely built-up. 


Workers' homes extend along the railway lines and inland to 
the foot of the flanking hills and into the valleys. The northermmst 
part is a crowded residential area with nuzerous small factories and 
stores, Located alonz the waterfront, within the boundary of this 
area, are such industries as oil refineries, automotive, chomical 
and machinery. Also located here are cil tank farms, large warehouses 
and a steam power plant. Located on the reclaimed plots of land just 
outside this area are oil refineries, foundries, shipyards, and chan- 
ical plants. The central part of this area, just Ni of the Yokohama 
Station, is covered with saw mills and lumber storages interspersed 
among workers’ homes, A cheap mercantile district extends through 
the middle of the area, between the Tokyo-Yokohama RR and the in- 
dustrial belt along the waterfront. 


The southern part of this area covers the waterfront of Greater 
Yokohama. This section is also divided into north and south areas, 
The northern part, ranks second in population density only to Zone I. 
Here are located the huge Takashima 2 Freight Stations, the Yokohama 
Passenger Station which is almost always crowded, Extending westward 
into two valleys are workers' homes, cheap mercantile districts and 
a central industrial belt, the site of electrical equipment, chenical 
and textile plants. The western outskirts of the area cover better 
constructed and well-spaced residential districts. Located along the 
waterfront, on the ‘order of this area, is the huge Yokohama Docke 
yard. The southern part of this area covers the commercial. warehouse 
and best mercantile districts of the city. Most conspicuous are the 
western-type commercial structures, housi 1g some of the largest 
business offices as well as wholesale and retail houses. Just to 
the east are Yokohaia's treat warchouses and storage sheds. The 
entire southern part of his area is well-zoned, with wide streets 
and canals and only occasional cor gestion. 


The second part of Zone II covers a residential settlement 
located on tie southside of the Yamate bluff, south of the city 
proper. This is an area of congested ‘Ywéllings ond: mercantile 
buildings. 

Zone III - Zone III consists of two Separate areas. One is on 
made land at the mouth of the Tsurumi River whore there are alumina 


automobile and chemical plants. The other is at tha southern ond 
of the city where machinery and aircraft parts are manufactured. 
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KEY aND PiIORITY TARGETS IN THE AREA 
eee avwwnonnnns mereerer ee 


Nas Tarzet Name Sienificance 


AUTOMODILES AND AOTORS 
See 


#522 Nissan Auto Company Highly important, produces 
military vehicles. 


72 Ford Motor Company Light trucks, tanks, probably 
ordrance. 
COMMUNICA’ TONS 


75 Furukawa Electric Co. imforiant production telephone 
Plant #1 telegraph wire, accessories. 


ELECTRIC _PO.ER 


63 Kanagawa Steam Powar One of 5 largest in area - 
Plant 21,500 Kw. 


PETROLEUM 
*87 Ogura Oi Company Sarge refinery & tanks. 


69 Yokohama Dockyard One of largest in Japan. 


* Priority Targets. Ses Jananose Target Dat Issued March, 1943 
y > Yananese isrgst ate, 
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5. KOBE 


Population - 967,234 (1940) 


Location = Mi head of Osaka - Latitude 34° 40! N., 
Longitude 134° io E, 


Importance - In peacetime, Kobe ranked as one of Japan's leading ports and 
shipbuilding centers (having built approximately 23% of all types of ships 
built in Japan in 1937-38). at present, it is also important as a producer of 
aircraft, steel and steel alloys, rubber tires, heavy ordnance, railway equip~ 
ment, machinery and machine tools. Located near Kobe, and partially dependent 
on it for materials and some of their workers are aircraft, chemical and 
textile plants. In contrast to other large industrial cities, there are 
comparatively few small industries (match factories and food processing plants) 
Scattered throughout the city. 


Kobe is also an important railway center, being the terminus of the 
Tokaido Line (Tokyo-Kobe) and of the Sanyo Line (Kobe-Shimonoseki). There are 
five railroad stations and an important rolling stock factory in the city. 
Kobe is an important trans-shipment point for military and civil cargo. 


Kobe is the capital of Hyogo Prefecture and the seat of its civil and 
military administration, 


Generel Description - The city occupies a long, narrow strip of lend, 
flanked on the south by Osaka Bay and on the north by a range of high, wocded 
hills. The restricted area for development has made for considerable congestion 
with relatively few Open spaces, Three wide Avenues run E-W through the city 
and one N-S, just north of the central docks, Other open spaces include the 
Shinminato River south of the pier district, the elevated Tokaido RR Line and a 
few small parks, 


The. commercial district is located in the center of the city, just Mi of 
the central piers and south of the elevated railway lines, The principal 
government and other municipal buildings are located N and W of the commercial 
district, in an area extending up inte the foothills to the north. The 
predominantly residential districts are located to the west and north of the 
commercial district, Another residential area, this one interspersed with 
factories and some commercial buildings, extends along the eastern side of the 
city. Better spaced residences, schools and public buildings extend along 
foothills at the northern outskirts of the city, 


Kobe is probably the most densely populeted of Japan's large cities, 
According to the calculations made in this study, Zone I in Kobe has a popula- 
tion density of 104,000 persons per square mile, while Zone II has a density 
of 60,000. In other words, the average density of Zones I and Ii 4s about 
76,000 persons per square mile, 


Kobe, a city with no large rivers or canals, is de pendent for water on 3 
large reservoirs in the hills to the north, 


G. reas ~ There are four gas areas in Kobe, 
Gas &reas g 


Zone I - Zone I covers the heart of Kobe city. It oxtends along both sides 
of the Tokaido Main Line and is bounded on the east by the Kobe Steel Works 
near the waterfront and a cemetery to the north and on the west by the 
Shinminato River, The center of this area is occupied by the city's densely 
crowded dwellings adjoining the commercial district, conspicuous by its modern 
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5, KOBB (Cons 73) 


western buildings. Just J and N of the commercial district are the government 
buildings, central post and telegraph offices and other public buildings. A 
solid mass of workers' homes extends W and N. This is the most denselv 
populated part of Kobe city, with few modern structures. Among the mos 
important industries located in the western part of Zone I are aircraft, ord- 
nance, machinery, chemical and shipbuilding. The eastern part of Zone I is a 
mixed residential/commercial/industrial area. \orkers' homes extend throughout 
this part of the zone, particularly near the elevated railway line. Located 
here are many native stores and food processing plants. Among the most 
important industries located here are rubber, steel and chemical. Small 
factories are scattered throughout this part of the zone. Tivo important steel 
plants are located on the waterfront, just outside this zone. 


9 Ty 


Zone II - Zone II comprises two Separate areas. The easternmost area covers 


a residential district. There are relatively few modern buildings in this area. 


of Zone II extends from the conspicuous Mitsubishi 
1@ western outskirts of the city. The northern part is 
predominantly re i the southern part hishly industrialized. The 
principal industri cated here are shipyards, aircraft, rolling stock, 
> mills, chemic d precision instruments. 


ipal freight and passenger stations are 


rts of the city. 


Zone III = The 
small area north of 
this arca are four s 
capacity. 
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KEY AND PRIORITY TARGETS IN THE AREA 


Significance 


AIRCRAFT 


‘ce es “ 
Aawasaki Aircraft Factory One of largest plane, engine 
plants. 


One of largest plane, engine 
plants. 


Secondary ~ 38,000 Kw. 


IRON AND STEEL 


Kobe Steel Works Unit Important, rptd 10% Japan 
Ne. 1 output. 


~ —— : , ‘ , ! 
Kobe Steel Works Operates in conjunction with #5. 
Unit No. 2 


. ey ee ae 
mate oe Dockyard Co. Important, steel for dockyard 
teel Works shipbuilding. 


TRANSPORTATION 
enna ae 


IGR Shops, Takatori Verv important repair & 
maintenance. 


RUBBER 
— 


Dunlop Rubber “orks No. ] Rptd over 30% tire mfg capacity 
of Empire. 


*Priority Targets. See Japanese Target Data, Issued March, 1943 
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6. Yawata ~ TOBATA - WAKAamMarsy 


Ponulation: 
Yawata - 31,% (1940}, (includes ponulation of Kurosaki). 
Wakamateu- ” ) (1940), 
Tovata - (1940), 


434,470 


Loention = At the southwestern entrance to the Shimonoseki Strait, 
Latitude 33° 52' 1., Lonettud 136° 49! 3, 


Importance - Yawata is the site of the Im-erial Iron and Stesl 
“orks, the largest steel in the Japanese Empire, This plant 
produces approxinately 25; Japan's pig iron and finished ster], 
also located in the city are sa hemical plants, ccking plants 
and machinery works, 


*’akamatsu, Japan's busiest commoaity port, is especially important 
aS an «exporter of coal and an importer of iron ore, bauxite, coking coal, 
salt, ete. It is also an impertant industri: city, being the site of a 
large steel rollins mill, @ synthetie oil plant, foundries, vegetable 
oil plants and a small shipyard, 


Tobata is an industrial suburb of Yawata. It is th= site wf a 
large steel mill, a large shell and munitions plant, severnl large 
chemical and coking plants. It is also an important coal exporting 


A suburb of Yawata, is nm new and increasingly importent 
center, the site of Japen's second lerg-st alumina plant, 
lectric machinery works 


& plants, 


Yawata and iti is astride Janan's most heavily 
burdened railway fre svete R roves serving these cities are 
® coal from the coal fields 
in the south to the exmort r and F the heavy tonnages of 
freight from t} "e loj the rest of Kyushu Island, 


In many ? t industries located in theee cities constitute 
the heort of Japon war industry, comparable to those in Germany's Ruhr, 


General Descrintion: 
senerat vescrintion 


YAnaTA-Yawata City is e7sily identified by the maze of blast 
furnaces, coke ovens, ore and coal dimvs which constitute the Imperial 
Iron and Sta-1 “orks, The north side of the plant site is distinctly 
marked by the inlet which forms the port of Yawata, A belt or railway 
lines extend along the south and east sides of the plent. The city proper 
is located between these railway lines and a chain of low hille which 
roughly parallel the railways, giving the city an "L"~shape, Although 
cut up dy numerous wide stre ts and hilly park districts, the city is 
very congested and there mre large areas completely covered with low, 
woouen dwellings, There is virtually no incustry in this pert of tha 
city ana no central business district comparable to tht founc in other 
cities of the same gize, The only buildines above two or three stories 
are the company hospitals and schools and the municipal Yutldings, ost 
conspicuous landmark to the south of the city is the elevated Otani 
Reservoir, 


TOBATA-Tobata, leented airectly N by © of Yawata, is a congested 


industrial city, distinctly outlined by low hills to the so'ith and a 
river to the east. The blast furnaces of the Tobata plant of the Imperial 
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Tron and Steel Works, lecated along the waterfront to the north of 

the city, are conspicuous landmarks, The city is dingy and low- 

lying, and congested with flimsy worker’ homes, Adjoining the steel 
works on the E side are workers’ dormitories housing an estimated 
&.000 perons, Virtually all the public buildings and larger stores 

are located between the steel plant and the conspicuous railroad 
freight yard te the south, An industrial belt extends along the water- 
front toward Yawata. an immense coaling yard extends along the water- 
front alongside the railroad yard, 


WAKAMATSU - Wakametsu is located on the small point of level land, 
just NW of Yawata, to the west of which lie 1000-foot hills, The city 
proper occupies a very small and densely built-up area, Several small 
settlements are situated in the valleys to the west of the city proper, 
an industrial district is located along the northern half of the water- 
front. The southern half of the waterfront is covered with a maze of 
railway tracks, coal piles and mechanical coal loaders. Virtually all 
public buildings are situated in the east-central part of the city. 


KURCSAKI - Kurosaki, situated along the railroad line which leads 
west out of Yawata, is a modern industrial suburb of Yawata. It occupies 
a small area centered around its railread station and the streets are 
laid in a radial pattern around this station, Little is known concerning 
the appearance of this town, but it is believed to be congested, Ali the 
large industrial plants are situated on reclaimed land to the north of the 
railroad lines, 


YAaWATA - As indicated on the accompanying map, Yawata is divided 
into three areas, 


Zone I - Zone I comprises the ontire southern part of the city, and 
extends in a gensral E-li direction, With the excevtion of three elevated 
parke, this zone includes a virtually unbroken stretch of workers! homes, 
Most of the estimated 20,000 amployees of the Immerial Iron and Steel 
Works live in this zone, many of them in densely clustered wooden and 
brick dormitories, Just north and N® of the Otani Reservoir are located 
the city's public bujldings, manely the company hospital, city offices, 
Post office and police headquarters, The only other conspicuous build- 
ings in this area (moet of rick or concret= construction) are a few 
schools and stores, 


Zone 11, - Zone II includes the sastern part of the city, a district 
entirely covered by workers' homes and dormitories, A chemical works end 
several units of the Imperial Iron and Steel Works (notably the plant's 
administration building) extend along the western part of this zone, near 
the railway tracks, Dense clusters of low wooden dormitories and homes 
characterize this zone, 


Zone ITl,- This zone includes the main Imperial Iron and Ste-1 
Company plant and a large industrial area to the west located on made 
grounc, A heavy concentration of new war industry is believed to be in 
this section, 


TOBATA ~ Tobata has three areas, 


Zone 1 - Zone I covers the most densely populated part of the city, 
including the commerical district along the western part. This zone is 
distinctly outlined by low hills to the couth, a river to the east, the 
railroad yard to the west and a steel plant to the north, Included are 
the workers' dormitories to the east of the steel works. The southern- 
most part of the steel plant ( a congested rea of shops and warehouses) 
is also included in this zone, 
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Zone IT ~ Zone II extends along the wnterfront to the west of the 
city, This is primarily an industrial and warehouse district, and 
includes such objectives as large coking plants, a chemical plant, a 
munitions plant, a large textile mill and the city's freight yard and 
coaling wharves, 


Ill - This zone lies to the north of the city and includes 
& plant of the Imperial Iron and Steel Company and probable new war 
industries, 


WAKAMaTSU - There is one eas area, a Zone II area, 


Zone IT - Zone II stretches along the waterfront, extending inland 
to cover the most congested residential area, The northernmost portion, 
an industrial district, covers steel rolling mills, a shipyard and 
several small factories, Just south of this district, also along the 
waterfront, is Wakamatsu's commercial district. The southern part of 
this zone extends to Wakamatsu's coaling wharves, with their huge coal 
piles and mechanical coal loaders, Numerous warehouses are located along 
the railroad line, 


KUROSAKI - There is one gas area, a Zone II aren, 
Zone Il - A Zone II area lies some little distance south of the 


waterfront, Along the waterfront is a Zone III area concerning which 
littie is known but which is believed to include many new war industries, 
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KEY AND PRIORITY TARG3TS IN THE aREa 
eS 


Target Name Significance 


Nihon Fertilizer Co, Important; fertilizer 


Kurosaki Plant and war chemicals. 


Rated largest steel 


works in Empire, 


Imperial Iron and Stee Important eteel and 
Works, Tobata n tinplate plant. 


NON-FERRCUS METALS 
Javan Aluminum Company Very important alumina 


plant, rptd nearly 20% 
Empire capacity, 


“Priority Targ-te. See Japanese Target Data, Issued March, 1943 
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7. KAWASAKI 
Population - 300,777 (1940). 


1390 Se - Between Tokyo and Yokohama, Latitude 3§° 31! N., Longitude 


—=— Ee ee 


Importance - Although Kawasaki is a large, politically independent city, 
it is in effect a highly industriclized suburb of Tokyo. As a result of the 
development of its heavy industries, the population of the city has more than 
doubled in the past 10 years, Its major industries are: 


1. Oil refineries (the three major refineries having over 10% of the 
capacity of all the Japenese-cont rolled refineries), 

2. Electrical equinment (largest radio-telenhone plants in Japan; important 
electrical equipment of all kinds). 

3. Iron and steel (two major plants, of which the larger ranks third among 
all Jepanese stecl vlants), 

4. “achines and Tools (site of huge Shibaura "ngineering “orks, large pro- 
cucer of heavy electrical equipment, machinery, tools and mun‘tions}, 

5. Rubber Tires (aporoximately 20% of total Japanese canscity). 

6. Chemicals (fertilizers and basic chemicals), 


Lecated on the weterfront are three large and several small steam nower 
plants which generate virtt elly all the steam power used in the Tokyo area, 
The city is also a major railway transportation corridor, lying astride the 
busiest portion of the Tokaido Main Line, 


General Description - The heavily built-up part of Kawasaki city is confined 
to a triangular area bounded by a huge railroad shunting yard on the west, the 
Tama River to the NE and three islands of reclaimed land on the waterfront to 
the south. Scattered concentrations of dwellings extend northwestward for three 
to four miles along the Tama River. “ith the exception of the large factories 
on the waterfront and a few public and comaercial buildings, the city has 

) relatively few substantial structures, The influx of over 100,000 persons dur- 
ing the past 10 years has led to a -ushroo: grovth of cheap workers! homes, 
most of them concentrated just west of +t} lgc of the Tama River. A second 
concentration of residences is found just inlenc from the waterfront, in the 
Tsurumi district. ‘while tis district is politically a part of Yokohama, it 
is included here vith Kawasaki since it con titutes a geographical extension 
of that city. Concentrated on Karnsaki'ts reclaimed waterfront are some of Japan's 
most vital munitions plants, 


| Ges Areas - Three ares are designated, 


Zone I - Zone I, located west of the bulge of the Tam Fi ver, covers the most 
congested part of the city. This ‘s a predominantly residential area, with 
numerous small factories along the Tokaido Railroad, Also along the railroad 
are Plants #1 and #2 of the important Shibaura Electric Co., key producer of 
slectricel equinment of all kinds. The city's commercial district is located 
along the southern part. 


Zone II - Zone II covers the densely built-up Tsurumi district, covered with 

Kcewasaki's cheapest vorkers' homes. Kawasaki's largest factories are located on 

the waterfront, just south of this area. These factories are modern structures, 

: many of reinforced concrete. Tithin Zone II, are located the key Yokohama Rubber 
, Co. and several chemical and machinery plants. 


Zone III - Zone III includes the waterfront area south of Kawasaki. Here is 
an extremely concentrated industrial area having large modern plants. Among the 
industries in this area are power plants, chemical plants, iron and steel plants 
and an aircraft parts factory. 


SECRET Al -2816 


0596 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


, . rn ey 
THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


APRIL 1944 UWI #98 sas = ew 66 tae ee 


on. - 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


. 4 5% 
ae . +e - 
> 3h 

ne 


O 
ne - T 
= 
O 
> ¢ m 
> oe ; = \ 
Z 
ee N oN 4} 
ENG 
‘, “.\ Ns ri 1 
Ns 


KAWASAKI. JAPAN 
GAS ATTACK ZONE MAP 


V9 0 CO 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


#134 


497 


496 


488 


111 


493 


52 


— 
ww 
w 


#116 


128 


#141 


Priority Targets. 


THIS PAGE IS DECLASS 


THIS PAGE IS UNCLASSIFIED 


SECRET 


KEY AND PRIORITY TARGETS IN THE AREA 
SS en a ag et SE 


Target Name 


Showa Fertilizer 


Asahi Glass Company 


COMMUNICATIONS 


Factory #1 of Mi 
Electric Company 


pnon 


Factory #1 of Tokyo- 


Shibaura Electri 


c Oo. 


Factory i/2 of Tokyo- 


Shibaura Electri 


ELECTRIC POWER 


Tokyo Electric P, 
Generating Stati 
Tsurumi Plant 

Kawasaki Electri 
Plant for Jepane 
Government Railw. 


Tokyo Steam Powe 


TRON AND STEE 


Japan Steel Tube 


Aseno Iron “orks 


"'ACUT NES 


Shibeura Enginee 
Taree Tea 
rks, Lt 


ce Co. 


ower 
on, 


c Pover 
se 
ays 


r Plant 


Co. 


Sigm ficance 


Vital importance; one of 
largest in Empire, 


Glass products of all kinds. 


“ith #326 lergest comunications 
equipment mfr. 


“ajor radio-telenhone enuipnent 
plant. 


Major radio-telenhone equipment 
plant. 


One of area's 5 largest - 
178,000 Kw (1936). 


Large, chief power source for 
Gov't railways of area, 


One of area's 5 largest - 
70,000 Kw. 


Rated most important steel 
plant in area, 


Iron, steel; sunmlies Tsurumi 
Steel and Shintmilding. 


AND MACHINE TOOLS 


ring 


PETROLEUM 


“Stsubishi Oil Refinery 


Petroleum Center 


Yokohama Rubber 


“Ez 


RUBBER 


Company 


SECRET 


Vital immortence: electrical 
equipment, navy turbines, 
munitions. 


Japan's largest; produces 
aviation gasoline, lubricants, 


Four refineries « storage, 
aviation gasoline etc. 


Rptd 2nd most important rubber 
target Far East. 


See Japanese Target Data, Issued March, 1943 
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at other times, 
above ordinary water levels tc flocded. 
send bar at the entrance to the Tansui-Ka a depth 
t at low level, but inside the bar the iver is 9 to 12 
and is navigable for light craft, nearly to Taihoku, 
ansui-lo or the Shinton-Kei will have hich water from June 
ugh August, anc less water in November and December, 


ol) 
hi 
“a 


mouth of the Tansui 
avout 11 miles cast 
about 100 feet wide 
miles of beaches are suitable 
; op Tansui-Ko; the beach is 
excelle 9 anding tions and it extends to Hakushaton 
it is 100 feet or more in width, 
coshi and Karyoshi, where it narrows to 50 
beach is composed of gently sloping non-coral 
sand with little gravel or coarser material. Several suitable 
exits are available from the beaches on either side of Tansui- 
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about 20 miles to the east the Central iountain Barrier begins 

to rise. The soil to the northeast and east of Takao is fine cla 
while to the south of the city medium-textured loam appears, 
Generally the soils in Takao are suitable tor cross-country move— 
ment, except in wet weather. The vegetation around Takao consist: 
chiefly of cultivated fields (rice and sugar cane) and grassland 
with some bamboo planted around farm buildings, Ape hill is the 
only wooded area in the Vicinity of Takao. 


b. The older portion of Takao is 2 compact area, roughly 
triangular in shape, with a projection at the soutinvest corner; 
it is bounded on the east by the river, on the south by the 
harbor, and on the west by Ape Hill. This is the main commercial 
section of the city, and also the chief Japanese residential dis— 
trict. The newer residential sections, mostly east of the river, 
are less compact. The city proper, which is characterized by a 
continuous network of closely spaced streets, does not extend 
more than 2 1/2 miles in any direction. Beyond this central core, 
there is a broad, outer zone in which are located most of the 
newly constructed industrial plants, military barracks, and 
storehouses of the area, The main concentration of industrial 
plants is on reclaimed land in the Reigaryo area, about 2 miles 
southeast of the center of Takao, 


Takao has been well laid out on a rectangular pattern, 
with numerous secondary fire breaks, but it lacks the broad dia- 
gonal avenues built by the Japanese in other Formosan cities, 
Some main streets are 45 feet or more in width and are paved; 
less important ones are perhaps half as ride and have improved 


surfaces, 


Takac is accessible by the rest coast railroad, the 


west coast highvay and Ne se@. 


Within a radius of 5 miles of the center of Takao there 
are more than 500 barrack-type buildincs and militar; quarters 
£ € 7 -" 
and others appear to be under construction, 


There are landing beaches extending about 15 miles from 
Ape Hill to the north side of the Na-tansui-Kei. The only 
break in the beach is the harbor entrance at Takao. The bottom 
slopes imperceptibly to the beach, vith 30 foot depths about 
a mile offshore. The mean range of the tides is 1.2 feet 
approach the s directly from the south and south: 
the summer s 3; in winter the area is relatively sre 


i vaves along the we 


The main beach bordering the shore of the Takao arca 
for 15 miles southward from the torn narrows from 200 to 100 
feet in this northern half, then narrows rapidly so thet the 
southern half is generally 15 = 20 fect wide. It is composed 
of uniform grained sand and in its wider portions is backed by 
low dunes, The foreshore area is firm with a moderate slope, 
while the backshore is soft and gently sloping, The north half 
is backed by a lagoon 7 1/2 miles long; the lagoon outlet at 
the north end forms the entrance to Takao harbor. South of the 
lagoon a swampy area lies directly behind the beach, A rocky 
point crosses the beach 5 miles from the south end. The surf is 
generally moderate, with 2 or 3 lines of breakers parallel to the 
shore line, The beach, 0.3 mile long north of the Takao harbor 
entrance, is used for bathing. 

RET 
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the lagoon an improved road loops 
» lying near and parallel to the beach between 
airinho and Kako, Southeastward an unimproved 
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=rom small villages on the beach, 
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Large military 
camp. Probably a 
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7 military supply 
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Former Naval 
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KEELUNG - (KIIRUNG) FORMOSA 


Location: u 8' N, Longitude 122° 
ast coast of Formosa, 


a. Interim Report "Formosa" dated April 1944, 
prepared by AC/AS Intelligence, 


b. JANIS of Formosa, Vols, I, If and III, dated 
e 1944, 


for Retaliatory 
inland Installations" 


a. Keelung, the fourth 1 gest city in Formosa, 
@ leading port and the northern gateway not only 
Formosa, but to mose of the Japanese controlled ter- 
itory in South China and Southeastern Asia. It is the 
fa highly developed military and naval zone, 
and its port facilities are being steadily improved, 
The district surrounding it is an important industrial 
area, and also contains valuable coal mines, Eeelung 
is the northern terminus of the chief railroad on the 
island, 


r, 
b 


- Terrain 


a. The city of Keelung is 
situeted on a narrow beach f at the south end 
@ harbor, Rolling, wooded hills reaching an eleva- 
feet, surround the city and harbor and 
rmit easy passage only along the narrow beach or 
rough a steep narrow valley west of the city. The 
s a long, narrow dredged basin, originally a 
small estuary. Soils in this area are predominantly 
medium textured loams (cleys in paddy land areas); 
it is trafficable except during and immediately after 
precipitation (paddy land clays non-trafficable except 
when dry). Rice cultivation predominates in low land 
around the city; leaves are usually green; crops are 


in all stazes of growth throughout the year. 


s 
h 


i 
+ 
G. 


b. The city proper occupies a very small “it 
Shaped site along the south and southeast sides of the 
harbor; it covers an ares of about 1/2 by 1 mile- and 
averages about 1/2 mile in width; it is congested with 
one and two story houses and has few large buildings 
(which are located near the waterfront), A small duilt- 
up area, about 3/4 x 1/4 miles, projects eastward from 
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the southers¢ end of the hart f 1 © main barracks 
area is loc-ted at tl . hill, a rectly south 

of the city ttensi ind warehouses 

line the we two groups 
Separated by an hey ver ean area of some l1xi1/4 
Miles, The 5 ipyards are loceteg at the west and north- 
€2st end } ror; electro-chemical Plents are 
located h hw of the city. 


& | corridor, extending fron Keelung to Taihoku, 
(approximately 17 miles) is nearly flat and mostly 
Planted to rice (terraced). The corridor is from 3 to 
7? miles wide and commanded On each side by steep-sided, 
tree-covered hills from 500 to 2,000 feet in height, 
About two miles south of Eeelung there is a forested 
ridge less than 300 feet high; it is the roughest, 
steep end narrowest mart of the corridor, having a 
idt! less than a mile for suitable operations, Aj] 
water should be purified, Fording or bridging the 
fe would be least difficult from November through 
and very difficult at other times, Existing 
bridges sre built 20 to SO fest above ordinary water 
levels to pyoigd being floode Near Taiholu, this cor- 
ridor is joined with the Trihoku corridor, 
Through these two woul d st approach to attacking 
Keelung and the corridors would dominate 


the northern coast of Fornoss 


Taihokn 
serviced 


cranes 
on wharves, 
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Significance 
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Permanent tac- 
tical installa- 
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Estimeted area 

?,750,C00 attacked with 
62s munitions 
during opera- 
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Limited to tactical targets only by JCS 


+t is assumed that all buildings, bridg 
will be attacked with HE and then with 
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LEGEND 


Primary Highways 
Secondary Highways 
Singie Track Radroad 
Double Track Railroad 
Electric Railroad 
Power Lines 


Elevations in Feet 
is Center Target Elevation 
1610° Highest Known Elevation 


Scale 136,000 | 
—= <= 
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Location: Kagi is about 130 miles south-southwest 
of Taihoku, Latitude, 23° 29! N, Long- 


itude, 120° 27! B, 

Population (1939) 92,428, including 9,960 Japanese. 
References: 

a. Interim Report "Formosa", dated April 1944. 


b. JANIS of Formosa, Vols. I, II and III dated 
June 1944. 


ce. "Selected Aerial Objectives for Retaliatory Gas 
Attack on Japanese Controlled Mainland Installations" dated 
August 1944. 


d. "Formosa" pages 3329 — 3341 inclusive, Vol. III 
No. 42 (dated 18 October 44), Office Naval Intelligence 
Weekly. 


€. Strategic Engineering Study No, 100, Summary 
Formosa (Taiwan) Terrain Intelligence, Office, Chief of 
Engineers, U.S. Amy, dated July 1944. 


I. Importance 


a. Kagi is the fifth largest city in Formosa and is 
an important market for lumber from the Ari-San district 
in the mountains and is a center for the distribution of 
alcohol from sugar cane and sweet potatoes in the surround- 
ing area. It has one of the most important airfields in 
Formosa, Before 1941, large scale maneuvers were held per- 
iodically near Kagi, Major troop concentrations of troops 
are believed to be in this area, 


II, Terrain 


a. Kagi is 18 miles from Formosa Strait and is 7 
miles from the foothills of the central mountain range; 
it is ona comparatively broad stretch of the western 
coastal plain, It lies between two Streams, the Bakushi- 
Kei on the north and the Hassho-Kei on the south; it is 
commanded by the low rugged hills on the east. Itisa 
hub for secondary railways and roads and is on the main west 
coast road and railroad. Rice and sugar cane are grown on 
the country on all except the eastern side of the city; 
bamboo clusters surround the farm buildings. To the east 
there is a narrow belt of grassland which merges into a 
broad leaf forest of camphor, oak, fig, bambuo palms, ban- 
yan, and cork trees. There are scattered clumps of trees 
along the river banks, Medium textured alluvial (loams; 
clays in paddy land areas) soils predominate but to the 
east there is some fine textured (clay and stony clay) 
soils developed on gravels of terraces and table lands, and 
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ome thin stony soils of foothills and other rough terrain 
enerally below 1600 feet. The thin Stony soils are generally 
non-trafficable regardless of weather or soil conditions; 

he other soils are trafficable except during and immediately 
after precipitation. 


b. Kagi is shaped like a right triangle, with an east- 
west long side, a north-south short side and northeast-south- 
west hypotenuse marked by railroad lines; this built-up area 
has an area of approximately 1-5/8 square miles. A first- 
class military airfield, located three miles to the southwest, 
is reached by connections with the main railroad and highway. 
This airfield has extensive maintenance and repair facilities, 


c. Two miles north of the city, the west-coast main 
highyey crosses the Bokushi-Kei, about 150 yards wide. Thir- 
teen miles further north, the route crosses the Hokko-Kei, 
about 100 yards wide. Seven miles southwest of the city, the 
route crosses the Hassho-Kei. Low rugged hills to the east 
command the road through this region. East-west movement 
across this region tends to be parallel to, but at 2 distance 
from, the streams (which generally flow westward). These 
streams have low but steep banks; the bottoms are generally 
flat; stream flows vary greatly, from a trickle in winter, 
to a flood in summer. Currents are swift. Fording or bridg- 
ing operations would be difficult; by-passing them would like- 
Wise be difficult, 


IIi, Gas Targets* 


AAF Significance a Estimated 
Target Approximate and 4rea Sq. 
Number _ Name Location Description Yards 
i occttiion _Descrip 


Barracks 23° 291 y Fermanent barracks 
120° 27" Eat military camp 20,000 


Airfield** 23° 281N Includes shops and 
120° 23' E warehouses 410,000 
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z hres 
24° N, Longitude 1200 


Population(1940): § including 16,300 Japanese 


for ietaliatory 
tinland Installations" dated A 


Province 


distil 


miles from the 
in the center of 
virtually enclosed by the Chuo ibuntain 
lower, coastal range (Daito) on the 
hub la railvays and reads 
ast road and railroad, 
3h the northrest part of the city, 
Southeast section drain 
suger cane (during 
ng nearly flat plain; 
grassy areas are 
I textured alluvial (loam - 
in paddy lend areas) s a 70, m the 
city to the foothills is some clay and sand; in the 
foothills, the soil is thin a stony or of other much terrain 
generelly belot 1600 fect, These soils are trafficable except 
during and immediately after p recipitation, 


b. Taichu is roughly circular in shape, 

about. 11/2 miles. There are two grids of 

intersecting at right angles. The smaller grid lies southeast 
of and parallel to the main railroad; the larger, northvest of 
the railroad, meets it at an angle. The southeast section is 
the manufacturing section; the area nortimest of the railroad, 
caching as far as the Yanagi~gava, is the real center of the 
city. In the castem outskirts of the city is a large military 
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post. The Taichu and Toyohara airfields are 2 and 7 miles, 
respectively, north-northwest of Taichu; each has hangars, 
barracks, wa rehouses, maintenance and repair shops and 
administrative areas, 


south ridse (Chuo Lountains) west of Taichu, 


Ce *) 
between | anc Daite-Kei, rises to about 1,000 feet, 
and woul fert north-south movement to lower areas on cither 
Side. T coast main highway divides around this ridge; 
one nart through the corridor about 7 - 10 miles wide) 
to the o and in this corridor Tai chu and Toyohara are 


located. The ridge commands this co rridor through which all 
north-south routes Dass. ““ist—west movement across this region 
tends to be parallel to, but at a distance from streams (which 
generally flovr westward), The Daito-—Kei near Taichy and west- 
ward has low but steep and wice banis; the bottom is, generally, 
flat and subject ts flood particularly from lay through 

Se? 1 current is swift, Fording or bri dging operations 
would be di cult; by-passing vould be difficult. This stream 
is not gene rally navigable; short retches near the mouth are 


navigable for native craft at high tide, 


good exits are approximately 2 
nest of the city. 


100,000 


24° 15t wy Air base with 
20° 38' £ eight hangars, 
3 maintenance 
300 ,000 

Landing Approximately 
Beaches#:% 2 — 3 miles 

Southwest, west 

and northrest 

of the city, 3 sqe miles, 


*himited to tactical targets only by JCS 2825/3, 
“To be attacked mith HE then with persistent Gas, 
“PO be attacked rith either nonversi stent or persistent gas, 
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addys 
extend along 
3 year, 


The built-up ares of ths is irregular in 
it is within a Square 
O feet on a side, Several military areas, 
rests that intersect at Tight angles, adjoin 
built-up srea; e¢ tensive barracks have been 
Heito. Little information is available Tegard- 
they are presumably similar to those 


ormosan cities. 
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A larze, Complately equipped airfield is located 
eust bank of the Ketensui-Kei, about 1-2/3 miles 
t city. Adjoining it to the north, 2 new air- 


+n process of construction in January 1944, 


tansui-Kei and the Toko-Kei are not nevigable 
ow-draft boats: thay hay steep banks 10 
currents. Fording or bridging 
from November through February; these 
obstacles to all operations crossing 
ing from the landing beaches on each 
western foothills. 
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at the mouth, but there is good anchorage used by Japanese 
warships about 2.2 miles southeast. Immediately off-shore 

from Toko, between the mouth cf the rivers and Sho Ryuku (Lambei 
Island), the water is extraordinarily deep. The river is not 
navigable except by shallow draft boats. Good landing beaches 
with good exits extend along the coast north and south of the 
town. 


III, Gas Targets» 


AAF Estimated Gas 
Tar- Gas Target 
get Area 
No Target Name Co-rdinates Comments Sq. Yds. 
162 Toke seaplane 20° 771 y Major seaplane 
base** 120° 27' Es station with 764,406 

6 large han- 

gars, several 

sheps and 

sterage bldgs; 

small power 

plant. 


Barracks 22° 27" N Permanent but 
Area** 120° 30! EF net at seaplane 186,000 
base 


Landing Probable 
Beaches*** terrain 
ever which 4 square 
cml. oper- miles 
ations will 
be conducted 


Limited to tactical targets only by JCS 825/3 

To be attacked with HE, then with persistent gas 

To be attacked with either nonpersistent gas or persistent 
gas 
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db. The built-up area of Karenko is rectangular in 
shape with the long side about 1400 yerds and the short side 
about 1100 yards; the street Pattern is cut by one major and 
several minor diagonals. A railroad, the only line on the 
€ast coast runs south through the valley to Taito. <A road 
runs about 50 miles south along the interior valley. A large 
airport is located just north of the port. The city would 
probably be defended by the Japanese, 


c. The Taite-Kerenko corridor is about 90 miles 
Rong, averages 3 miles wide and is commanded by 200 to 5,000 
foot mountains on both sides. It could be blocked, Its gener- 
ally level floor is locally suitable for airfields, Cross-coun- 
try movement must cross Many swift, small streams. Existing 
roads cross the corridor from side to side to avoid the streams, 
Vehicles or €quirment could not get out of this area by land 
except over established routes. Foot troops would fing crogss— 
country movement out of this corridor extremely difficult or 
impossible. The tanks of the streams are generally low and 
steep, but are high and steep where a stream cuts against a 
terrace or against the valley side; the bottoms are flat and full 
of boulders. The dest months, for fording or bridging are from 
Decenber through April; these streams could not readily be by- 
Brassed, None of these streams is navigable. 


4n almost continuous stretch of eandy beach (50 
in width) extends for about 14 miles between the 
ne Karen-Kei and that of:the Tatsu Kiri-Kei. Sea 
2st from the end of spring to the middl 
summer, otherwise, usually heavy, A plain backs +? 
and extends inland ile It is crossed by a network 
i (reliability - fair), 
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&- ako Island r the most part, is flat, Except for 
the sandy beaches on ¢ South, the coast, line consists of 
basalt rocks and ree 7 é covering of limestone over most 
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} of lako-Ko. Air photos 
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A complete highway and 
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ities on the island, Two cables connect lako 
mpin, Formosa. A mine field is reported to 
the southrest @ppmaches to Mako in July 1941. 
island is fortified with A/& and C/D guns. 
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Location: 
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Population: Unknown 


Noe 87) of Formosa (Vols. I, II, 


dated June 1944. 
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y Authority of 
. The Commanding General 
' Army Air Forces 
t 


"14 Aug. 1944 cae Be 
Date ee 


KEY PLACE NAMES ~~ AIR OBJECTIVES INDEX 


This reference directory combines a list of principal Far East 
Place names with an index of targets in AAP Air Objective Folders 
covering the Par East, 


The list of place names covers the 
Japanese control, with the exce 
which objectives will be 
names alphabetically, general map 
reference, and page n Schedule II. Schedule II 
groups place names in Ojective Area Sequence, generally indicating 
the significance of each city/area and showing important objectives 
(but not all objectives) therein, Important outlying targets are 
listed under the nearest town or €°0graphical feature, 


The index lists targets in Objective Area sequence, and in 
target-number Sequence in cach area. Targe 
to thirteen major ind 
fied under one of 


Targets are not described in detail, such information being 
available in the corresponding Objective However, each target 
has been evaluated as being Primar 8), or Minor (u), 
both in regional (imme 2 d in relative importance 
in the overall Japanese war Gconany. These ratings are to be considered 
only as @ general guide, and not as a final weighted evaluation. 
Sixty-three (6s) targets presently considered to he of key importance 
are identified by ©. It will be noted that these key targets include 
certain electric power plants, on the basi peculiar importance in 
connection with other industries. ratings are subject to 
change on the basis of and the course of the war. 


In general, s and primarily tactical 
objectives & special category of targets, 
ristics and importance, and 
r. are included. The index exe 
r Objective Polders and includes a 
number of new targets listed in current revisions of Objective Folders 
on Japan Proper, Manchuria, and Korea. 


compiled from the Air O jective 
Folders issued by istant Chief of Air Steff, 
Intelligence, 
for informatio 


As revisions to existing targets and information on additional 
ts is 


targe Prepared, this intelligence will be forwarded on loose-lear 
punched sheete for insertion in the reference directory. 


July 1944 
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CONFIDENTIAL 
SCHEDULE I 
KEY PLACE NAMES - FAR EAST 
(Listed Alphabetically) 


Place Approximate Reference Page 


Coordinates In Schedule IT 
a a ig ON TE 


Akashi, Japan 34 38 N= 13 g 5 
Akita, Japan N 1 
Amagasaki, Japan ‘ 5 
Amoy, China 

Anshan, Vanchuria 

Aomori, Japan 

Balikparan, Borneo 

Bandung, Java 

Bangkok, Thailand 

Ban Pachi, Thailand 

Batavia, Java 

Batu Pahat, Malaya 

Belawan, Sumatra 

Bintan Is., Sumatra 

Boela, Ceram Is, 

Buitenzorg, Sumatra 

Calamtayanca, Philippines 

Campha, Fr. Indo-China 

Cam Ranh Bay, Fr. Indo-China 

Canton, China 

Cap St. Jacques, Fr. Indo-China 

Cavite, Philippines 

Cebu, Philippines 

Chofu, Japan 

Chinkai, Korea 

Chinnampo, Korea 

Chinwanrtac, China 

Tairen, “anchuria 

Davao, Philippines 
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Schedule I CONFIDYTIAL 


Place Approximate Reference Page 


Coordinates In Schedule II 
ies in Schedule IT 


Dilli, Timor 8 37 18 
Emma Haven, Sumatra 22 
Endau, Yalaya y 33 
Foochow, China i 9 19 
Fukae, Japan ' 17 
Fukuoka, Japan : 23 
Fusan, Korea h 08 
Fushun, Manchuria 

Genzan, Korea 

Gunzan, Korea 

Habu, Japan 

Hachinoke, Japan 

Haivhone, Fr. Indo-China 

Hakodate, Janan 

iamamatsu, Japan 

Kanda, Japan 

Hankow, China 

Hanoi, Fr. Indo-China 

Harbin, Manchuria 

Heijo, Korea 


Heito, Formosa 


Himeji, Japan 
Hirakata, Japan 
Hirohata, Japan 
firoshima, Japan 
Hoihow, Eainan Is, 


Honpay, Fr. Indo-China 


Hong Kong (Kowloon), China 


Nulutao, Manchuria 
Nloilo, Philippines 


Ishikara River Basin, Japan 
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Schedule I CONFIDENTIAL 


Place Approximate Reference Page 


Coordinates In Schedule II 
eet chedule IE 


Jinsen, Korea N- 126 3% Ef 
Kagamicahara, Japan : N- 136 51 £ 
Kagoshima, Japan 2 N= 130 34 
Kamaishi, Japan N= 141 
Kambara, Japan 

Kanose, Jaran 

Karatsu, Japan 

Karenko, Formosa 

Kariya, Japan 

Kosaka, Japan 

Kasumigaura, Japan 

Kawasaki, Japan 

Keelung (Kiirun), Formosa 

Keijo, Korea 

Kemaman, Malaya 

Kenjiho, Korea 

Kinkaseki, Formosa 

Kinsui, Formosa 

Kirin, Manchuria 

Kobe, Japan 

Kochi, Japan 

Koepang, Timor 

Kolzumi, Japan 

Kokura, Japan 

Kolaka, Celebes 

Konan, Korea 

Korat, Thailand 

Koromo, Japan 


Kota Bahru, Malaya 


Kuala Dungun, Malaya 26 


Kuala Lumpur, Malaya O08 N 41 E 
Kudamatsu, Japan 34 OO N = 131 53 
CONFIDENTIAL 
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Schedule I CONFIDENTIAL 


Place Approximate Reference Page 


Coordinates In Schedule II 
epee cacnreeenianioeniieiceseneniiee a oe 
Kumamoto, Japan 32 47 N = 130 43 9 


Kure, Japan 34 N = 132 32_ 
Kurosawajiri, Japan 38 18 N 07 
Kurume, Japan 33 N 30 30 
Kushiro, Japan 42 d 23 
Kuwana, Japan 35 

Kyoto, Japan 34 

Lake Jiteugetsutan, Formosa 

Laoyao, China 

Legaspi, Philippines 

Linsi, China 

Lutong, Sorneo 

Macassar, Celebes 

Madiun, Java 

Maizuru, Japan 

Mako, Pescadores 

Manila, Philippine Is, 

Mankayan, Philippine Is, 

Yasinloc, Philippine Is, 

Miike, Japan 

Minamata, Japan 

Moji, Japan 

Mozan, Korea 

Mukden, Manchuria 

Muroran, Japan 

Nagasaki, Japan 

Nagoya, Japan 

Nanking, China pe) 


Niigata, Japan 55 139 03 


E 

Naruo, Japan 135 22 E 
E 

E 


Nithama, Japan 56 N = 133 17 
Nikko (Kiyotaki), Japan 3% 44 N= 139 36E 
CONFIDENTIAL 
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Pl 
Place Approximate Reference Page 


Coordinates In Schedule II 


” ot ; 
Noheoka, ¢ i 34% L O=& 7 
: 7 


7 


Okayama, Formosa QN : 
: ’ A ; : 15 


Ukayama, Japan 


Omachi, Japan 


Ominato, Japan 


Sumatra 
Sumatra 


sur, Philippines 


Kalan Brandon, Sumatra 


saeki, Japan 
Saranoseki, 


Sairon, 
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Place Approximate Reference Page 
Coordinates In Schedule II 


SE a OM 
Saitozaki, Japan 33 39 N = 130 21 = 
Sakata, Japan 38 56 N = 139 
Sama Bay, Hainan Is, 
San Fernando, Philippines 
Sapporo, Jepan 
Sasebo, Japan 
Satahib, Thailand 
Seishin, Korea 
Semarang, Java 
Shako, Korea 
Shanghai, China 
Shanhaikwan, China 
Shih=hwei-yao, China 
Shimizu, Japan 
Shimonoseki, Japan 
Singapore Harbor, Malaya 
Singapore Naval Base, Malaya 
Ssupingkai, Manchuria 
Suiho, Manchuria 


Sukegawa, Japan 


Surabaya (Soerabaja), Java 
Swatow, China 
Swettenham, Valaya 
Tachikawa, Japan 
Taihoku, Formosa 
Takamatsu, Japan 
Takao, Formosa 
Takarazuka, Japan 
Taku, China 
Tama, Japan 
Tandjoeng Oeban, Sumatra 
CONFILENTI 
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Toyama, 


Toyohashi, 
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Objective Important 


Place Folder Objectives Comment 
an) 


HONSPU IS. (Cont'd,) 


Kosaka 


Sakata 


Kurosawa jiri 


Kamaishi 


Nijicata 


Kanose 


Toyama 


Omachi 


Ota 


Koizumi 


Nikko 
(Kiyota*i) 


Kasumigaura 


Sukecawa 


Kosaka Copper Smelter 
and Refinery 


Tekkosha Steel and 
Machinery Plant 


Kokususan Light Metals 
Industry 


Imperial Iron and Steel 
Works 


Niigata Iron Works 
Nippon 0i1 Company 
Japan Light Metals 


Showa Fertilizer Co, 


Nichiman Aluminum Co. 
Nippon Soda Company 
(Aluminum) 


Showa Aluminum Co. 


Nakajima Aircraft Co. 
(two plants) 


Nakajima Aircraft Co. 


Furukawa Copper Refinery 


Kasumigaura Naval Air 
Station 


Hitachi Copper Refinery 
and Smelter 
Hitachi Encineering Yorks 


Xoishikawa Arsenal Area 
Nippon Elec Co. 
Tokyo-Shibaura Elec Co, 
Hitachi Engineering Works 
Nakajima Aircraft Co, 
Ishikawajima Dockyard 
Kokusan Machinery Co 


CONFITENTIAL 9. 
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Importart producer of refined 
copper, Uther smaller re- 
fineries and srelters nearby. 


Producer of steel alloys and 
machinery, 


Producer of alumina and 
possibly of aluminum, 


Large iron and steel capacity. 
Largest iron mines in Japan 
Proper nearby. 


In recent years, Niirata has 
experienced a sipnificant in- 
crease in industrial capacity 
and now ranks as an important 
center of machine tool and 
machinery production. Also 
significant capacity in oil 
refining. 


One of leading carbide/ cyana- 
mide plants. 


Important aluminum and alumina 
capacity in suburb of Higashi- 
Iwase, a few miles N of Toyama. 
Two smaller aluminum plants 
rptd S of city. 


Major aluminum plant. 


“ajor aircraft assembly and 
parts plant; army types. 


Vajor aircraft asserbly plant; 
navy types. 


Major copper refinery for 
nearby Ashio Mines. Also 
duralumin and copper rolling 
mills. 


Larre airbase, important for 
defense, training and some 
minor aircraft production, 


Important copper refining and 
processing capacity, near city. 
Located in the city is the 
modern Hitachi machine tool 
plant. 


Although not the major center 

of heavy industry, Tokyo ranks 
as Japan's leading mfg center. 
Site of literally thousands of 
factories, particularly impor- 
tant in aircraft (engines and 

instruments), electrical and 
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Showa Aircraft Plant 
Tokyo Aeronautical 


ment Works 


Imperial Covt RR Shops 


Kawasa'i Showa Fertilizer Co. 
Nippon Flectric Co, 
Tokyo=Shibaura Ilee Co. 

Plants 1 and 2 

Steam Power Plants 
Japan Steel Tube Co, 
Mitsubishi Oil ffy 
Yokohama Rutter Co, 
Shibaura Engineering 


Yokohama 9 Ishikawajima Aircraft 
Encine Dlant 
Nissan Auto Co, 
Asahi Class Co, 
Hartor Facilities 
Criental Bateock Co 
(boilers) 


Uraga Dock Co, 


Japan iight “etals 
Farbara 


Nagoya 
Aichi atreraft Worts 
Okamoto Aircraft Works 


eering Co. 


Core? 
ip SS 


com: unic 

machine 
ordnance. iokyo is vapan's 
largest city (popvlation 
6,700,000) and the political 
and economic nerve center of 
Jap Empire. Toxyo is also 

the hub of ‘main trunk RR lines 
on Honshu. 


Largest RR construction and 
repair shops in area 


large airbase, important re- 
pair and aircraft constructi 
facilities. 


An in fal suturb of Tokyo, 
Kawasai contains one of Java's 
most comract concentration of 
key industrial objectives, prin- 
cinally electrical equipment, 
machines and mach‘ne tools, oil 
iron and steel, 
er tires, sawasaxi is also 
the site of several large steam 
power plants, which renerate a 
antial percentage of 
power requiresents of Tok so 
area. 


¥ith a population of 960,000 
Yokohama is one of Js ; 
principal ports i i 
portant industrial center, 
the major industries are 
shiptuilding, ~otor vehicles, 
electrical equipment and oil 
refining. 


Shipbuilding a repair. 


larcest alunina caprcity in 
Japan. 


Largest aluninu~ capacity in 
Japan. 


in recent years, Nagoya has 
experienced a rapid groxth of 
industrial capacity of major 
war Significance and now ranks 
aS @ waior war prod 

center. its principal 
dustries are aircraft, 

tools, steel alloys, o 

and textiles. A large 
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Pro tuces large flying boats, 
engines, propellors, et 


aircraft en 
hi Aircraft Co, New branch plant 
Okayama Barracks and Vilitary adm trative 
Ordnance Lerot cent t report 
kro center for area; reported 


Small arms arsenal. (Lee Uno, 
telow, for port facilities) 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


Tokuyama Naval Fuelin 
Station 

Soyo Soda Co. junction with Kure Naval 

Tokuyama is also im 

portant for its caustic soda 

and allied chemicals plants. 


Ms athe b » | - t 

10% uyama yal o vase, 
Yard 
Shima Naval 


ive 
RR equipment works, now 
orted also producing tanks. 


Ube contains a concentration 
of chemical plants and a large 
magnesium plant and several 
collieries which produce low 


lity incustrial coal. 
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oseki Copper 


Vn Yurosaki 00 J I ‘ 
Yawata=Kurosaki 90,34 Japan Iron Works 


Port of Yawata 
Aluminum Co. 
chemical Works 


mthetic Chemi 


tustry 
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«Fs 


oY chemicals 
centers, alumina 
aluminum 


surasaki, 
Li to be one 
vest. phosgene 
iny plant reported nearby. 


Site of large copper smelter 
and refinery. Processes con- 
centrate from Kinkaseki copper 


mine in Formosa. 


Japan's principal iron and 
steel center, Yawata is thesite 
Japan Iron works, credited 

with atout 24% of Jap capacity. 
its small port handles a large 
volume of iron ore, coking coal, 
étc.Located in the suburb of 
Kurosaki are important alumina 
and chemical plants. 
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iS. (Cont'd) 


Arsenal Kokura is Japan's leading pro- 

“vushu Soda Co. ducer of heavy ordnance, as 

Kokura Steel Works well as chemical warfare 

Koxura RR Shops materials. It is also t 

Steam Power Plants site of the largest RP s 
on Kyushu Is, 


1€ 
oO} 


hops 


In effect an industrial 
I Iron Works suburt of Yawata, Tobata is the 
ta Foundry Site of a large steel rolling 
hi Glass Co. mill as well as chemical 
Plants, 
one of Japan's 
busiest commodity ports, main 
outlet for the Kyushu coal 
fields and receiving point 
for iron ore, cokinz coal, 
bauxite, industrial salt, etc. 
Also important steel rolling 
and shipbuilding. 


Yoji Port Facilities i is the largest general 
Kobe Steel Works ZO port in the Shimonoseki 
Ninpon Electric Yetal- Strai 1 extensive storare 
lurgical Co. iti It is reported 
Furukawa Electric Co, ark : Im- 
portant production of electric 
wire and c 


‘tsubishi Shipyards fiko Islend, just S of 
Iron Works Shimonoseki, is highly in- 
dustrialized. The primary 
objectives are the sh yds 
Zine Yorks (principally repair Jockyards) 
fefinery i and the «ntrance and viaduct 
to mon HR tunnel wt 
t Tunnel connects Shimonoseki vith 
Moji, on Kyushu Is. 


ich 
3 


Co Rolling M11 


nate Iron \orks Fukuoka (population 320,000), 
anabe Aircraft Plant with its imnediate envirens, 
on hubber Plant has become a significant 
m Power Plant industrial center, important 
for rubber products, munitions, 
motors and aircraft parts. It 
is also a coal mining center, 


t 
dia 


tozaki retroleum Bunkering terminal near Japan 
Storare -ea entrance to Shimonoseki 
Strait. 


Bridgestone Tire Plant One of Japan's larcest rubber 
tire plants, 


Wiike Dyestuffs One of Japan's largest qmmmbe 

Oriental Hieh Pressure @et concentrations of basic 
Plants chemicals production (ferti- 

Miike “achinery Works lizers, industrial chemicals 

Mitsui Zinc Fefinery and chemical warfare uaterials). 

Mitsui Coal Liquefac- It is also the site of Japan's 
tion Plant largest zinc refinery. 
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Miike Harbor Facilities Mike is the export point for 


Miike Coal Yard the extensive Miike Coal Field, 

Steam Power Plants and its port facilities (mech= 

Toyo Alumina Plant anical coal loaders) are the 
primary objectives. Sizeable 
alumina plant, 


Kumamoto 3 Kumamoto Mi y Z Kumamoto is an “army city", 
with extensive barracks and 
ordnance depots, 


Tosu I RR Y: and Repair Shops Important marshalling yards, 


Nagasaki at Q&tsubishi 

Shipyard ) 

Mitsubishi Dockyard 

Kawanami Shipyard 

Akunoura Enzine Works 

Hayashi Commerical Co 
and Engine Works 

Mitsubishi Steel and 
arms Works 


gasaki “‘harves 


Sasebo Naval Lockyard One of Japan’s three 


sebo Aircraft Factory naval bases, strategic 
val Arsenal and located for operations 
n [ SW Pacifie. “txtensive 

and building facilities 


One of Japan's lea fF machine 
tool plant's, 


Large inteprated aircraft/ 
engine works, 


One of leading nitrocen 
plants in Japan Proper 


Unconfirmed reports indicate 
Kagoshima is new center of 
several var plants, and a 
secondary naval station 


Korea's most extensive, uoder: 
port; serves ii Xorea and 
Manchuria, !aval/military « 
well as general purpose. 


Export point for iron ore/ 
Pig iron/foodstuffs., Larrest 
pig iron production in Korea. 
Largest in Far Last 


important iron ore loa iin 
point. 
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hh fa nt 2 ve Imrortant 
Place Folde biectives mment 
s 
- 2.1 ae ns- 
é ons 
A x. artant wer 
r ; 1 ‘i —- 
me Laine = 
nt 
rn i erry a hops ig f Oc - 4 
Nyt sek oncen Ss 3 D r iron or 
poi iro 
Shih-hwei-:a0 1 concen m iy r r 
e 
n centration 
¥ ow Pa 3 e e 
AT 3 - en r contr int 
Swa 7 By ta hin concentrstione joOnVoY fantent point 
anton 33 4 Military depots and Japanese military base. 
airbases 
Naval Lar t ship re f ~ 
Mi 6 il tik = 
12 
hit t ns 
Tsingtao 33.11 Port: facilities; ship important outlet for coal, 
concentrations iron ore and salt. 
am Power Pla 
1 t facilities; ship § Ourle t coal 
ncen 
team Pow 
an ll Coal mines Large producers, bitu 
oal 
T Schwangs ode 5 : 7 
T'saochwang 33.11 voal mines Large producers, bituminous 
coal, 
“hi 2 steno 23. 459 Pa 14 . < | 7 
Chinwaneta ele Fort facilities; ship Export point for Kailan Coal 
concentrations Mines (about 41 million tons 
me We S : 
R Yards and Shops annually), RR Yards and shops 


are vital for coal movement 
to port. 


Tientsin 83.12 “harves; military Military shipping point; ex- 
° shipping tensive storages for military 
wR Shops and Yards supplies, Large automotive 
North China “otor Car plant also located here. 

Company 
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os 2.15 
Tancku 
¢ 

Taku 33,12 

Linsi 83.12 

railways, 
O Ww a. } 
21 an EBay 33.6 F 
; itar lL rage a P 
Sama Airbase 
Haiphong 25.) Hat 
od aip! quipped port 
in northern Indo-China, is 

Ear a5 1] 

1 al 

; 
: 35.1 
ongay 5.1 
35.1 
5 ol inc Smelter 
Saice as r ae : ; : 
Saigon 35 42 f.A.C.1, Shipyd and Capital and largest port, 
Fdry saigon is Indo-China's leading 
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e Shops 
Power Plant 
Oil Storages 
Nooden Shipbuilding 


51.3 
xyucho Dockyard 
tlatto Ko Steam Power 
91.3 Kinkaseki Copper Works 
91.4 Jitsugetsutan Hydro- 
Electric Power Plants 
91.4 Casing-head Gasoline 
Plant 
Carbon-Black Plant 
91.5 Japan Aluminum Company 
Nickel Smelter 
Karenko Wharves 
51.5 Suo Basin 
91.6 Nippon Aluminum Company 


Lilitary Storehouses 


Port facilities; ship 


concentrations 
RR Repair Shops 
Kigo Naval Dockyard 
CONFIDENTIAL 
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fleet anchorage 


Comnent 
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i 
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pe 

uv 
~ 
a 
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Small boat shipyard, 


Probable convoy control point, 


Convoy control point. 


> 
4 
s 


ormosa'’s largest port, Kee- 
S the site of extensive 

facilities and ship 
yards. Rptd to be 
control point. 


@ 


lic buildings and important 
installations, 


Large copper mine and concen- 
trating mill; exports to 
Japan Proper, 


Large plants, supply over half 
of Formosa's power, 


Natural pas producing center, 
site of important carbon- 
black plant. 


Only developed port on east 
coast and site of new indust- 
rial plants. 


Largest anchorage on east 
coast; reported submarine 
base, 


Site of extensive military 
depots and large aluminun/ 
alumina plant, chemical and 
munitions plants. Impo. tant 
convoy control port 


FIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS UNCLASSIFIED 


Objective 


Folder 


(Cont 'd) 


Okayama 


No Key Place N 


91.6 


91.6 


targets, 


Tumnat 

Kota Bahru 
Kuala Dunreun 
Endau 


Kemaman 


#21 
92,1 
92.1 
92.1 


92.1 
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Heito Airport 
Branch Air Lenot 


Ukayama Aircraft 
Plant 


Is. 


Mako Naval Station 


THAILAND (SIAM) 


Satahib Naval Base; 


oil stores 


Royal Aeronautical Force 
‘orkshops 

Hoyal Ordnance Factory 

army Chemical Works 

Thai Electric Co Power 
Plant 

Port facilities; 
repair yards 

HR Workshops, bridge 

Thai Cement Company 

Oil Refinery 


ship 


EURMA 


under con- 


Large airbase, located in 
center of extensive military 
zone, lany satellite field 
anc army camps nearby. 


arce aircraft repair anc 


Minor naval base, with large 
oil storare facilities, air- 
port, etc. Convoy control 
point. 


Thailand's only developed 
naval station. 


RR jc N-S, E-W RR 


DD 


PR hub. 


Capital of Thailand and only 
large industrial center, es- 
pecially important for arms 

and muniticns, electric power, 
trensportation maintenance and 
SE Asia's largest cement plant. 


because of the tactical nature of 


MALAYA (“ALAY STATES & SINGAPORE) 
AE ALSO _& SINGAPORE) 


Shipping 


Iron ore shivving point. 


Iron ore shippine point, 


iron shipping point. 


Iron shipping point. 


Iron shipping point. 
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owe i tenham 


Kuala Lumpur 92 RR Ya ir shor RR center, and site o machine 
shops serving mines in area, 


Shipping point for iron ore 


and bauxite, 


Principal naval tase; Vital naval base; convoy 
fuel depots; shipbldg control point, 
and repair, military 
depots, machine shops, 
etc, 


Singapore 2 Port facilitie arge One of largest and best 
Harbor ) revair facilitie equinped ports in Far East. 


il bunkeri 
gically lo 
in Indian 


Poeloe Samboe 9 Tank F Important 


kalan , Oil c BT's g inery Large 
randon revorte artia 
very larre capa 


Tand joeng il Sto important oil storage, 


Ceban 


Pankalan 9 il Tanker loading point for 
Susu Pankalan Brandon oil pro- 
ducts 


Eelawan 


Tand joeng Port facilities Fauxite ore shipping point, 
Pinan handling large tonnases of 
Bintan Is. bauxite. 


Pintan Is, , Bauxite Plant Bauxite ore treating plant; 
major source of bauxite for 
Japan's aluminum industry. 


Palembang Pladjoe Refinery The Pladjce and Soenzei Gerong 
Port facilities (oil refineries (near Palembang) 
loading wharves); produce half of Japan's current 
Machine shops; RR Yds aviation gasoline and about 
“oengei CSerong Refinery 25% of fuel oil. Also impor~ 
tant are the tanker loading 
wharves and the tankers them- 
selves, 
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facilities; airbase 


Important 


Port facilities 
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JAPAN PROPER 90 HOKKAIDO NORTH 90,2 MURORAN 90,3 HAKODATE 90.4 


5 8 
oO = 
5 3 
ae = 
g F 


Nihon Steel Works 

Wanishi Iron Works 

Muroran Harbor Facilities 

Hakodate Dockyard 

Western Wharf and Warehouses 
Eastern Wharves end Warehouses 
Imperial Goverment Railway Wharves 


% |e 
3 8! 


sls sis 
E 
i 
¥ 
8 


Fuel Oil Storage 

983 Hokkei Cement Plant (Asano Portland Cement Co) 

Ebetsu Power Plant E 
Mitsubishi Coal Liquefaction Plant 

Sapporo Shops of Imperial Goverment Railroad 
Otaru Harbor 

Nippon Oil Refinery arugawa 


Wakkanai Harbor a é 5 25—141 41 


Kushiro Synthetic Oil Plant 
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LOCATION 
Sapporo Linen Plant, No. 1 Sapporo 


Sapporo Linen Plant, No. 2 Sapporo 


43 07-142 20 |] ase 
Abuta LinenPlant Abuta eee pT 


& 1S 
Cy 
wm 
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Shoten Linen Plant [shotan faz sao url Iu TTT TIT 


Kuriyama Linen Plant Kuriyama 5 


Asahirawa Railroad Yards Asahigawa 
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Rising Sun Pet & Std Vacuum 011 


Ominato Naval Base & Air Station 


Northeast Japan rromotion Co, 40 31-141 20 te | 
Nippon Iron Sand Co. 40 31-1;1 29 


Iwaki Cement Co, 


Inzki Cement Cos 
Toveda Hydroelectric Pl-nt 


1915 
1916 
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JAPAN PROPER 90 AKITA 90.6 
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LOCATION 


Osarizawn Copper Smelter 
Kosaka Copper Smelter & Refinery 
Arakawa Copper Smelter 


Ani Copper Smelter 


Tsuchizcki RR Shops 


Akita Railroad Yacds 
Akita Lumber Co, & Encinesrine Works 
Exst asia Licht Metals Co, 


ppon Chemical +lant 
Ded Nipron Copper Refinery & Smelter 


Tekkosha Steel Flsnt Saka 
Tekkosha Steel & Nicchinery Plant F : 
Obonai Hydroelectric Plant b 


; Natsuse llydroslectric Plant 
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Kokusan Light Metals Industry 39 17-141 o7 || s_| 
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JAPAN PROPER 90 KANAISHI 90.8 


Imperial Iron & Steel Works ‘ameish 53 
Kamaishi Harbor 
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Nichiman Aluminum Co. HiccashieIwase | 
Docks & Harbor Facilities = Hipashi Iwase | tigsshinleese fp 
Nippon Carbide Kogyo - Nitrogen works Uoton 36 49-137 2 | 
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Kanidera Hydro Plant 


Kurobe No. 2 Hydro Plant 


Nissan Chemical Co. No. 1 Toyama 
[ Nissan Chemtcel Co Noo 2 SS~*di Ps 
[Hokie Sota Coo Miiging Sid aaa ig 
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Fujihoshi Steel Co. oyama 
[ Japan High Frequency Steel Gos 
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Pushiki 


Japan Electric Forging Co. ‘Pushiki __—s 


Kurobe No. 3 Elec Power Plant Kurobe River 
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JAPAN PROPER 90 NAGANO 90,12 TaKaSaKI 90.13 


GENZRAL CO-ORDS 
Nakajima Aircraft Co. 6 18-139 22 ne 
8104 pper Ore Dressing Pl-nt | 8 
810B | Furukawa Smelter 
Furukawa Machine Shops 
Furukawa Copper Refinery 
Takasaki RR Yards 
Saku Hydroelectric Plant 


1051 
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36 18=139 
36 
36 
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Nippon Soda KK ong 9-138 

Utsunomiya Air Trn School & Arsenal 36 33-139 52 
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